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PREFACE. 

Xhe  Report,  of  which  this  is  the  first  volume,  will,  in  a  series  of 
treatises,  give  the  scientific  results  of  the  Second  Norwegian  Arctic 
Expedition  in  the  'Fram'  1898—1902,  under  the  command  of  Capt.  Otto 

SVERDRUP. 

For  this  Expedition  the  Norwegian  Government  lent  the  above-men- 
tioned vessel,  which  is  specially  constructed  for  and  adapted  to  Arctic 
exploring,  and  which,  on  the  First  Expedition  1893—1896  under  the 
leadership  of  Fridtjof  Nansen,  proved  to  possess  such  excellent  qualities. 

The  Storthing  granted  the  sum  of  20  000  Kroner  for  requisite  repairs 
to  the  ship  and  for  alterations  that  were  found  necessary  in  her  super- 
structure. 

All  other  expenses,  reaching  an  aggregate  sum  of  216250  Kroner, 
were  generously  defrayed  by  three  gentlemen  interested  in  Arctic  explo- 
ration, viz:  Consul  Axel  Heiberg  and  the  brothers,  Messrs  Amund  and 
Ellef  Ringnes,  brewers  of  this  city;  the  same  three  men,  whose  generous 
support  rendered  possible  the  first  Arctic  expedition  in  the  *Fi-am'. 

.  Among  the  members  of  the  Expedition  worthy  of  special  notice  are 
those  that  have  procured  the  scientific  material  that  will  be  dealt  with 
in  this  Report,  viz :  Lieut,  (now  Captain)  Victor  Baumann,  R.  N.  (second 
in  command),  Lieut,  (now  Captain  of  Cavalry)  Gunnar  Isachsen  (geo- 
grapher and  cartographer),  Mr.  Per  Schei,  assistant  in  the  Mineralogical 
Institute,  Christiania  (geologist  and  palaeontologist),  Mr.  Herman  Georg 
Simmons  of  the  Lund  University  (botanist)  and  Mr.  Edward  Bay,  of  the 
Copenhagen  University  (zoologist). 

As  will  appear  from  the  various  treatises,  several  of  these  scientists 
took  part  in  other  investigations  than  those  appertaining  to  their  special 
branches. 

On  24*^  June  1899  the  Expedition  left  Christiania,  and  already  in 
August  the  same  year  were  able  to  commence  the  scientific  exploration 
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of  the  Foulkefjord,  on  the  west  coast  of  Greenland  (78**20'N.  lat.).  On 
the  17**^  August,  however,  the  *Frani'  off  Cape  Sabine,  was  slopped  in 
her  progress  by  the  ice  and  the  Expedition  therefore  went  into  winter- 
quarters  in  Rice  Strait.  The  autumn  was  passed  in  making  sledge- 
excursions  on  the  inland  ice  of  Ellesmere  Land  and  in  mapping  out  and 
exploring  the  inner  branches  of  Hayes  Sound.  In  the  spring  of  1899 
two  sledge-excursions  were  undertaken  across  Ellesmere  Land  to  the 
west  coast,  and  the  mapping  out  of  Hayes  Sound  was  completed.  The 
summer,  however,  proved  so  unfavourable  that  it  was  impossible  to  ad- 
vance in  a  more  northerly  direction.  Capt.  Sverdrup  therefore  decided  to 
force  his  way  through  Jones  Sound  and  to  go  into  winter-quarters  with 
the  *Fram'  in  Havnefjord,  to  the  south  of  Ellesmere  Land,  where  sur- 
veying and  scientific  research  were  continued  until  IG^**  November. 

In  1900,  from  the  beginning  of  February  until  the  middle  of  June, 
sledge-excursions  were  undertaken  from  the  winter-quarters  in  a  northerly 
direction  (81®  n.  lat.)  and  towards  the  west  (98°  w.  long.)  and  as  soon 
as  the  ice  broke  up,  dredging  commenced.  In  August  the  *Fram*  was 
able  to  steam  westward  through  Jones  Sound  to  Belcher  Channel  and 
through  the  Cardigan  Straits,  whereupon  the  ship  went  into  winter-quar- 
ters in  Gaasefjord  (76"  48'  n.  lat.,  89®  w.  long.). 

In  the  middle  of  March  1901  sledge-excursions  were  recommenced 
and  were  continued  until  the  middle  of  June,  the  land  being  explored 
and  mapped  out  up  to  79®  30'  n.  lat.,  and  106®  w.  long. 

From  24***  of  June  until  19***  July,  dredging  was  carried  on  in  Jones 
Sound,  from  which  latter  date  until  the  ensuing  7*^  Aug.,  North  Devon, 
to  the  south  of  the  winter-quarters,  was  explored.  On  account  of  ice 
obstruction,  the  'Fram'  could  not  advance  far,  but  had  to  go  into  win- 
ter-quarters at  no  great  distance  from  Ihose  of  the  previous  year.  In  the 
spring  of  1902  the  land  was  explored  up  to  81®  37'  n.  lat.  as  also  Elles- 
mere Land  and  North  Devon.  During  the  summer,  dredgings  were 
undertaken  in  Jones  Sound  and  neighbouring  waters. 

On  6*^  Aug.  1902  the  Expedition  left  Jones  Sound,  touched  at  God- 
havn,  Greenland  on  17***  Aug.  and  returned  to  Norway  on  the  19***  Sept. 
1902. 

The  Expedition  had  explored  and  mapped  out  vast  tracts  of  land 
hitherto  unknown  and  brought  home  excellent  scientific  material  based 
on  a  series  of  meteorological  observations,  together  with  abundant  botani- 
cal, zoological,  palseontological,  mineralogical  and  geological  collections 
and  some  magnetic  observations. 
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The  botanical  collections  made  by  Mr.  H.  G.  Simmons  and  the 
geological  and  paleeontological  collections  made  by  Mr.  P.  Schei  prove 
to  be  of  vast  scientific  value. 

On  the  return  to  Norway,  the  leader  of  the  Expedition,  Capt.  Otto 
SvERDRUP,  under  Ihe  title  "New  Land,  Four  Years  in  the  Polar  Regions," 
published  a  popular  narrative  of  the  doings  of  the  Expedition,  which 
book  has  been  translated  into  several  languages. 

The  Society  of  Arts  and  Sciences  of  Christiania,  has  undertaken  the 
revision  of  the  material,  the  pecuniary  means  with  great  liberality  being 
provided  by  the  trustees  of  the  Fridtjof  Nansen  Fund  for  the  Advancement 
of  Science 

As  Editing  Committee,  the  Society  of  Arts  and  Science  elected  Prof. 
Dr.  W.  C.  BR0GGER,  Prof.  Dr.  R.  Collett,  Prof.  Dr.  G.  Guldberg,  Prof. 
Dr.  H.  MoHN,  and  Prof.  Dr.  N.  Wille,  and  these  gentlemen  appointed  as 
Managing  Editor  the  energetic  geologist  of  the  Expedition  Mr.  P.  Schei. 

Mr.  Schei  succeeded  in  inducing  a  number  of  eminent  specialists  in 
various  countries  to  join  in  the  work,  and  the  treatises  began  to  appear 
in  print;  he,  however,  was  seized  with  a  severe  illness  and  after  long 
suffering  the  promising  career  of  this  amiable  and  talented  scientist 
came  a  close  on  1**  Nov.  1905. 

The  Editing  Committee  then  entrusted  to  their  fellow  member  of 
Committee,  Professor  Wille,  the  publication  of  the  remaining  sections 
of  the  scientific  results  of  the  Expedition. 

The  Report  of  the  Second  Norwegian  Arctic  Expedition  in  the  Fram 
1898—1902  will  be  published  in  numbers  or  parts,  at  indefinite  periods, 
containing  a  series  of  special  treatises  in  the  order  in  which  they  are 
made  ready  for  the  press. 

The  first  volume  contains  the  following  treatises: 
No.  1.    A.  G.  Nathorst,  Die  oberdevonische  Flora  des  Ellesmere- Lands. 

—  2.    H.  G.  Simmons,  The  Vascular  Plants  in  the  Flora  of  Ellesmere 

Land. 

—  3.    Embr.   Strand,    Coleoptera,   Hymenoptera,   Lepidoptera  and 

Araneae. 

—  4.    H.  Mohn,  Meteorology. 

The  second  volume  contains  the  following  treatises: 
No.   5.   Gunnar  Isachsen,  Astronomical  and  Geodetical  Observations. 

—  6.   Aksel  S.  Steen,  Terrestrial  Magnetism. 

—  7.   E.  KiTTL,  Die  Triasfossilien  vom  Heureka  Sund. 
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No.   8.   0.  NoRDGAARD,  Bryozoa. 

—  9.   E.  RosTRUP.  Fungi. 

—  10.    EiNAR  Wahlgren,  Collembola. 

—  11.    N.  Bryhn,  Bryophyta. 

Christiania  April  1907. 

W.  a  Br0gger.  R.  CoUett.         G.  Guldberg. 

H.  Mohn.  N.  WiUe. 
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V  on  den  Sammlungen,  die  von  der  zweiten  norwegischen  Polarexpe- 
dition  an  Bord  der  „Fram",  unter  Leitung  des  Kapit&ns  Otto  Sverdrup, 
zusammengebracht  wurden,  nehmen  die  geologischen  und  pal&ontolo- 
gischen  einen  hervorragenden  Platz  ein.  In  denselben  kommen  auch 
Pflanzenfossilien  vor,  und  als  ich  im  September  1902  Kristiania  besuchte, 
um  Kapit&n  Sverdrup  und  seine  Begleiter  bei  der  ROckkehr  von  ihrer 
kohnen  und  erfolgreichen  Fahrt  zu  begrttssen,  fragte  mich  Professor 
W.  C.  Br0GGER,  ob  ich  geneigt  wftre,  die  betreffenden  Fossilien  zu  unter- 
suchen  und  zu  beschreiben.  Ich  wollte  selbstverst£lndhch  einige  derselben 
sehen,  bevor  ich  eine  definitive  Anlwort  gab ;  und  es  gelang  Herrn  Kan- 
didat  P.  ScHEi,  dessen  unermQdlicher  Energie  wir  das  Zusammenbringen 
der  geologischen  und  palaontologischen  Sammlungen  verdanken,  einige 
Kisten  aus  dem  Lastraum  der  „Fram"  hervorzuholen  und  zu  offnen.  An 
einigen  Stticken,  die  nun  zum  Vorschein  kamen,  glaubte  ich  Abdrttcke 
von  Archaeopteris  Archetypus  Schmalh.  oder  von  einer  damit  nahe  ver- 
wandten  Art  zu  erkennen,  und  sprach  deshalb  schon  damals  die  Mei- 
nung  aus,  dass  es  sich  um  oberdevonische  Pflanzenfossilien  handele. 
Da  ich  kurz  vorher  die  Beschreibung  der  oberdevonischen  Flora  der 
B&ren-Insel  vollendet  hatteS  war  ich  selbstverstandlich  sehr  gespannt 
zu  erfahren,  wie  die  entsprechende  Flora  von  EUesmere-Land  zusammen- 
gesetzt  sein  k5nnte,  und  ich  konnte  deshalb  nicht  umhin,  die  Ausftihrung 
der  erwOnschten  Beschreibung  der  Pflanzenfossilien  zu  versprechen.  Ich 
wurde  allerdings  etwas  erschrocken,  als  ich  kurz  darauf  20  Kisten,  deren 
Gresamtgewicht  etwa  1200  Kilogramm  betrug,  aus  Kristiania  empfing. 
Diese  Sendung  enthielt  allerdings  auch  andere  Sammlungen  von  Pflanzen- 
fossilien als  die  oberdevonischen,  namlich  Tertiftrpflanzen  teils  aus  der 

*  A.  G.  Nathorst,  Ziir  oberdevonischen  Flora  der  Bftren-Insel.    K.  Svenska  Vetensk. 
Akademiens  Handlingar,  Bd.  36,  No.  3.     Stockholm  1902. 

1 


Digitized  by 


Google 


A.  G.  NATHORST.  [sEC.  ARC.  EXP.  ^RAM 


Insel  Disco,  teils  auch  aus  EIlesmere-Land;  letztere  bieten  wegen  ihres 
guten  £rhaltungszustandes  ein  ganz  besonderes  Interesse.  £s  ist  mir 
namlich  gelungen,  die  blatttragenden  Zweige  von  Sequoia  Langsdorfii 
u.  s.  w.  aus  dem  pflanzenfohrenden  Gestein  (kohligen  Thon)  heraus- 
zuschlammen,  so  dass  man  dieselben  ebenso  gut  wie  Herbar-Exemplare 
rezenter  Pflanzen  untersuchen  kann^ 

Obschon  also  die  Sendung  nicht  ausschliesslich  devonische  Pflanzen- 
fossilien  enlhielt,  waren  diesen  doch  zahlreich  genug,  da  sie  nicht 
weniger  als  16  Kisten  follten.  Die  Zahl  der  Arten  zeigte  sich  allerdings 
gering,  Herr  Schei  hat  aber  den  ganz  richtigen  Weg  eingeschlagen,  da 
er,  eben  weil  er  nicht  selbst  Fachmann  auf  diesem  Gebiete  war,  so  viel 
wie  m5glich  mitgenommen  hat.  Diesem  Umstand  haben  wir  es  zU  ver- 
danken,  dass,  trotz  der  Einformigkeit  dieser  Flora,  doch  interessante 
Exemplare  zum  Vorschein  gekommen  sind,  die  unsere  bisherige  Er- 
fahrung  in  einigen  Fallen  erweitern.  A.  E.  NordenskiOld  hat  seiner 
Zeit  auf  ahnliche  Weise  gesammelt  und  dabei  viele  sehr  bemerkens- 
werte  Funde  gemacht,  die  spaler  bei  der  Bearbeilung  der  Materialien 
seitens  Oswald  Heers  zum  Vorschein  kamen  und  von  ihm  beschrieben 
wurden. 


Das  Vorkommen  der  Pflanzenfossilien. 

Ober  das  Vorkommen  der  devonischen  Pflanzen  in  EUesmere-Land 
hat  mir  Herr  Schei  folgende  Mitleilung  gemacht. 

„Die  Gebirge  mit  schwacher  Bdschung,  die  das  Innere  des  Gftnse- 
fjords  (Geiasefjorden)  umgeben,  sind  gr5sslenteils  von  Sandsteinen  auf- 
gebaut,  die  aber  nur  selten  in  den  Steilabhangen  und  in  den  Flussbetten 
blossgelegt  und  zuganglich  sind.  An  einigen  dieser  Lokalitaten  habe  ich 
Fossilien  gefunden,  und  zwar  an  den  Stellen,  die  an  umstehender 
Kartenskizze  Fig.  2  mit  1,  2,  3,  4  und  5  bezeichnet  sind. 

„Der  Sandstein,  dessen  Mftchtigkeit  wenigslens  600  -  700  Meter  be- 
trftgt,  hat  ein  flaches  Fallen  gegen  NNW.  Etwas  stidlich  des  auf  der  Kar- 
tenskizze (Fig.  2)  dargestellten  Gebiets  und  nach  der  Mtindung  des  Fjordes 
bin  ruht  er  mit  konkordanter  Lagerung  auf  eine  Reihe  von  Kalksteinen 
und  Schiefern,  die  ziemlich  reich  an  Tierfossilien  sind.  Nach  der  Be- 
stimmung  Dr.  Johan  KiiERS  kiindigen  diese  Fossilien  einen  hohen  mittel- 
devonischen  oder  sogar  oberdevonischen  Horizont  an. 


A.  G.  Nathorst,   Sverdrups   polarexpedition    1898-1902.      Ymer   1902,   p.   533, 
Fussnote. 
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„Die  untersten  300—400  Meter  des  Sandsteins  werden  von  hellen 
Quarzsandsteinen  aufgebaul,  die  nur  hier  und  da  vereinzelle,  einige 
Dezimeter  machtige  Konglomeratschichlen   enlhallen.     Die  GerOlle   der 
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Fig.  1.    Geologische  Kartenskizze  der  Ellesmere-  und  Heiberg-Inseln. 
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Konglomerate  sind  klein  und  bestehen  aus  Quarz,  Ofters  auch  aus  Thon- 
eisenstein. 

y,An  der  auf  der  Kartenskizze  mit  6  bezeichneten  Lokalit&t  und  Qber 
der  mittleren  H5he  des  Sandsteinprofils  im  inneren  Teil  des  GAnsefjords 
kommt  ein  konglomeratartiger  Sandstein  vor,  der  eine  Menge  von  schlecht 
erhaltenen  Lamellibranchiaten  —  vielleicht  Modiola  anguMa  —  neben 
h&ufigen  Resten  von  Hcloptychiua  und  Goccosteus  und  dazu  noch  un- 
bestimmbare  ZweigabdrQcke  enth&lt. 

„Weiter  gegen  das  innere  Ende  des  Fjordes  ist  ein  zug£Lngliches 
Profil  an  zwej  Bachfurchen  blossgelegt.    Die  sQdlichste  derselben  ist  auf 

der  Kartenskizze  mit  1  bezeichnet 
So  weit  man  aus  dem  Fallen  der 
Schichten  —  das  Gebiet  zwischen 
den  beiden  Lokalilaten  ist  von  Schutt 
bedeckt  —  schliessen  kann,  geh5rt 
die  Fundstatte  3  zu  demselben  Ni- 
veau wie  1. 

„Die  Fundstfttle  2  liegt  unmittel- 
bar  Ober  dem  Profil  bei  1. 

^Dieses  Profil  zeigt  zu  unterst 
einen  feink5rnigen,  weissen  Quarz- 
sandstein  (A  auf  der  Profilskizze 
Fig.  4),  der  von  einer  mergel- 
artigen  Thonmasse  bedeckt  wird. 
Dann  folgen  zwei  Banke  von  hellem 
Quarzsandstein,  die  durch  unreinere 
Sandsleine  und  z.  T.  auch  durch 
dunkle,   sandige  und   glimmerreiche 

Fig.  2.    Fossilfundsutten  im  innerslen  g^^iefer  von  einander  getrennt  sind. 
leiJe  des  G&nseQordes.  ° 

Die  Mftchtigkeit  dieser  Partie  (B  auf 

der  Skizze)  dttrfte  etwa  40  Meter  betragen. 

„Nun  folgt  eine  Schichtenreihe,  die  hauptsachlich  von  reinen,  hellen 
Quarzsandsteinen,  jedoch  auch  von  dOnnen,  gew5hnlich  nur  wenige 
Centimeter  mftchtigen,  sandigen  Schiefern  und  ausserdem  von  verein- 
zelten  Konglomeratschichten  aufgebaut  ist.  Diese  Konglomerate  sind 
den  vorher  erwAhnten  im  untersten  Teil  des  Sandsteins  ahnlich  und 
sind  ebenfalls  von  kleinen  Quarz-  oder  Thoneisensteinger5llen  zusammen- 
gesetzt. 

„Diese  Schichtenreihe,  deren  Gesamtmachtigkeit  etwa  50  Meter  be- 
tragt,  wird  von  einer  ahnlichen  etwa  0,2  Meter  machtigen  Konglomerat- 
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schicht  abgeschlossen  und  von  einer  etwa  2— -3  Centimeter  m&chtigen 
Schicht  von  glanzenden  anlhracitartigen  Steinkohlen  bedeckt.  Dtinne 
Streifen  ahnlicher  Kohlen  kommen  tlbrigens  an  mehreren  Stellen  der 
beschriebenen  Schichtenreihe  vor. 

„Nun  folgt,  tlber  der  ei-wahnten  Kohlenschicht,  eine  etwa  15  Meter 
machtige  Bank  von  hellem  Quarzsandstein,  in  deren  unterem  Teil  nuss- 


r.  sonei  ptiot. 
Fig.  3.     Rechts:  Schlucht  mit  Fossilfiindstritte  1,  GanseQord. 

und  eigrosse  Konkretionen  in  Reihen  geordnet  sind  und  grade  da,  wo 
sich  der  Bach  zu  einem  Wasserfall  anstaut,  aus  der  senkrechten  Steil- 
wand  des  Sandsteins  hervorlreten. 

„H5her  oben  isl  alles  vom  Schult  bedeckt. 

„Etwa  in  der  Mitte  der  Schichtenreihe  kani  in  der  stidlichen  Wand 
des  Profils,  bei  C,  unmiltelbar  unter  einer  Bank  von  Sandstein  eine 
lenticulare,  seitwarts  auskeilende,  schwarze  Schieferpartie  vor.  Die  Lange 
derselben  betrug  5  Meter,  die  gr5sste 
Machtigkeit  nur  etwa  0,5  Me- 
ter. Die  Hauptmasse,  d.  h.  die 
oberen  drei  Viertel  des  Schiefers, 
war  beinahe  fossilleer,  wahrend 
die  untersten  0,1 — 0,2  Meter  reich 
an  Pflanzenfossilien  waren,  die 
allerdings  hauptsachlich  aus  Ab- 
drtkcken  langer,  unverzweigter 
Stiel-  oder  Stengelreste  bestanden, 


Fig.  4.     Profil  bei  FossilfundsUtte  1. 
Gftnsefjord. 
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zwischen  denen  aber  auch  verzweigte  Stielreste  und  BlAtterabdrQcke  er- 
schienen. 

„AIles  von  diesem  Schiefer,  was  ohne  all  zu  grosse  Wegrftumungs- 
arbeiten  zug&nglich  war,  wurde  von  uns  herausgenommen  und  in  mehr- 
tagiger  Arbeit  von  2 — ^3  Mftnnern  weggeftihrt  und  an  Bord  gebracht 

„Die  Fossilresle  beschranklen  sich  nichl  auf  diesen  Schiefer  allein, 
vielmehr  wurden  auch  im  Sandstein  der  Ableilung  C  undeutliche  Pflanzen- 
reste  beobachtet,  und  in  den  Konglomeralen  kamen  vereinzelte  Bruch- 
stOcke  von  verwitterten,  bunten  Fischscliuppen  vor. 

pEinige  Tage  nachher  —  im  Spatherbsle  1900  —  entdeckten  wir 
einige  z.  T.  recht  grosse  und  zusammengehaufle  StanimabdrOcke  in 
einem  glimmerreichen,  unreinen  Sandstein,  etwas  oberhalb  der  obersten 
Bank  des  Profils  bei  1,  aber  etwas  weiter  nOrdlich,  und  zwar  in  einer 
hervortretenden  Partie  des  anstehenden  Gesteins.  Diese  Lokalit&t  ist 
die  Fundst&tte  2. 

„Die  Fundstaite  3  ist  eine  Wand  von  anstehendem  Gestein,  das  im 
Flussbett  am  Galgeodde  (Galgenkap)  entbl5sst  ist. 

„Zwischen  zwei  Bftnken  grauen  Sandsteines  kam  hier  eine,  wie  es 
scheinen  wollle,  lenticulare  Partie  eines  schwarzen  Schiefers  vor,  dessen 
gr5sste  Machtigkeit  etwa  2  Meter  betrng.  Er  keiUe  gegen  Westen  aus, 
wfthrend  die  Fortsetzung  gegen  Osten  unter  losen  Schuttmassen  ver- 
borgen  war. 

pDie  Fossilreste  an  dieser  Stelle  waren  ahnlicher  Art  wie  bei  1,  und 
sie  kamen  auch  wie  dort  hauptsachlich  in  der  untersten  Partie  des 
Schiefers  vor. 

„Wie  oben  schon  bemerkt,  ruht  die  ganze  Sandsteinreihe  auf 
Schichten,  die  zu  einer  hohen  Abteilung  des  Mitteldevons  oder  sogar 
zum  Oberdevon  gerechnet  werden  mOssen.  Ober  die  obere  Grenze  der 
Reihe  kann  ich  mich  dagegen  nicht  aussern. 

^Der  Sandstein  ist,  mit  flachem  Fallen  gegen  WNW,  von  der  Renn- 
tierbucht  (Renbugten)  bei  Hell  Gate,  am  Nordstrand  (Nordufer)  an  der 
Nordktlste  vorbei,  bis  an  die  Ostseite  des  Eingangs  in  den  Eidsfjord  an- 
stehend  gefunden.  Westlich  des  Eidsfjords  treten  Kalksteine  auf,  die 
am  Store  Bjernekap  (Grossen  Barenkap)  Carbon fossihen  enthalten.  Ich 
fand  keine  Gelegenheit,  die  Grenze  zwischen  den  beiden  Formationen 
festzustellen. 

„DieseIbe  Sandsteinablagerung  tritt  ferner  an  der  Stidseite  des  Bay- 
Fjords  auf.  Ich  glaubte  hier  dieselben  undeutlichen  Fossilreste  und  bitu- 
minOsen  Streifen  in  den  lichtgrauen  Sandsteinen  wie  an  den  Fundstatten  1 
und  3,  ja  sogar  auch  dieselbe  Blatterabdrticke  wie  an    diesen  Lokali- 
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taten  in  den  zwischenliegenden  dQnnen  Schiefern  erkennen  zu  k5nnen. 
Leider  konnte  ich  bei  der  Vorbeifahrt  keine  Zeit  fttr  die  Einsammlung 
der  Fossilien  disponieren. 

^Wie  viel  oder  wie  wenig  der  ubrigen  langs  des  ganzen  Eureka- 
sundes  auftretenden  Sandsteinablagerungen  von  diesem  Alter  isl,  kann 
ich  nicht  sagen.  Verschiedene  tiber  diese  ganze  Gegend  gemachte 
Funde  von  Fossilreslen  mesozoischen  Alters  macben  es  aber  wabrschein- 
lich,  dass  die  Hauptmasse  der  dortigen  Sandsteine  jtinger  ist." 

Zu  dieser  ausfttbrlichen  Mitteilung  babe  icb  nicbls  anderes  binzu- 
zuftigen,  als  dass  die  Bebauptung  des  Herrn  Schef,  die  Fossilreste  der 
Lokalitaten  1  und  3  entbielten  dieselben  Arten,  vollkommen  richtig  ist. 
Doch  babe  icb  auf  den  Tafeln  die  Abbildungen  nacb  den  einzelnen  Lo- 
kalitaten  geordnet. 
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Beschreibung  der  Arten. 


Lyginodendron  J.  Oonrlie. 

Mit  diesem  Namen  wurden  von  J.  Gourlie  seiner  Zeit  einige  durcli 
die  unten  zii  erwahnende  Skulptur  ausgezeichnete  Abdrtlcke  von  Rinden- 
flachen  beschrieben.  AIs  Williamson  spater  einige  Stammreste  mit  noch 
erhaltener  Struktur  untersuchte,  konnte  er  darlegen,  dass  die  Skulptur 
der  von  Gourlie  beschriebenen  Gegenslftnde  durch  den  eigentOmlichen 
Bau  gewisser  Rindenlagen  bedingt  war.  Die  parenchymatische  Grund- 
masse  der  Rinde  war  namlich  durch  radiale,  bin  und  her  gebogene,  mit 
einander  anastomosierende  Flatten  von  Stereiden  durchsetzt,  die  also 
spindel-  oder  linsenfOrmige  Stticke  der  Giiindmasse  umschlossen.  Da 
diese  Grundmasse  bei  der  Fftulnis  oder  Fossilwandelung  zerstOrt,  wfthrend 
die  Stereidenplatten  als  mehr  widei*standstehig  dagegen  aufbewahrt  wur- 
den, mOssen  die  Abdrticke  solcher  Rindenplatten  die  von  Gourlie  be- 
schriebene  Skulptur  erhallen.  Williamson  ftihrte  deshalb  den  von  ihm 
beschriebenen  Stamm,  der  diese  Struktur  der  Rinde  zeigte,  als  Lygitw- 
dendron  Oldhamicmum  auf^ 

Es  hat  sich  aber  spMer  erwiesen,  dass  auch  andere  St&mme  von 
verschiedener  systematischer  Stellung  einen  analogen  Bau  der  Rinde 
haben  k5nnen.  Wahrend  Williamsons  Lyginodendron  Oldhamianum 
zu  den  Farnen  oder  Cycadophytenfarnen  (OycadofUices)  gerechnet  wird, 
kommt  namlich  ein  lyginodendroider  Bau  der  Rinde  auch  bei  Lepido- 
phylen,  ja  mitunter  sogar  bei  Calamariaceen  vor.  Potonie  hat  deshalb 
mit  Recht^  die  von  Williamson  beschriebenen  Stammreste  mit  noch 
erhaltener  Struktur  als  Lyginopteris  bezeichnet,  wfthrend  Lyginoden- 
dron for  Rindenplatten  im  allgemeinen  —  oder  AbdrQcke  derselben  — 
mit  der  erwahnten  Aussenskulptur  behalten  wird.  Dieser  Name  ist  selbst- 
verstandlich  provisorisch  und  sagt  nichts  (iber  die  systematische  Stellung 
der  betreffenden  Reste. 


*  Williamson,  On  the  orgaoisation  of  the  fossil  plants  of  the  coal-measures.    Part  4. 

Phil.  Transactions.  1873,  p.  377. 
^  PoTONi£,  Lehrbuch  der  Pflanzenpalaeontologie.    Berlin 
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Lyginodendron  Sverdrupi  n.  sp. 

Taf.  1,  Fig.  1 ;  Taf.  2.  Fig.  1  iind  2. 

Von  den  beiden  Lokalit&ten  1  und  3,  insbesondere  aber  von  jener, 
hat  Herr  Schei  mehrere  StOcke  lyginodendroider  Rindenplatten  mit- 
gebracht,  die  sowohl  durch  ihre  Grttsse  wie  durch  ihren  Ban  von  den 
schon  bekannten  betrachtlich  abweichen.  Was  die  Gr5sse  derselben  be- 
trifft,  so  liegen  ausser  den  abgebildeten  andere  vor,  die  noch  grOssere 
Dimensionen  anktindigen.  Es  lasst  sich  also  nicht  bezweifeln,  dass  es 
sich  um  Rindenreste  einer  baumartigen  Pflanze  handelt.  Samtliche 
StOcke  stimmen  hlnsichtlich  ihres  Baues  mit  einander  (iberein,  obschon 
sie  im  allgemeinen  mehr  oder  weniger  zerrissen  sind.  Es  ist  nftmlich 
offenbar,  dass  die  leeren  Raume  zwischen  den  mutmasslichen  Stereiden- 
platten  als  Ausgangsstellen  fernerer  Risse  und  Zerst5rungen  gedient 
haben,  weshalb  die  urspi-ttngliche  Form  dieser  Raume  nur  hier  und  da 
zu  erkennen  ist.  Man  dttrfte  jedoch  annehmen  k5nnen,  dass  dieselbe 
auf  Taf.  1,  Fig.  1,  links  und  auf  Taf.  2,  Fig.  2,  unlen  zum  Vorschein 
kommt. 

Von  den  hisher  beschriebenen  lyginodendroiden  Rindenplatten  wei- 
chen  die  vorliegenden  dadurch  ab,  dass  das  parenchymatische  Grund- 
gewebe  sehr  zurtickgedrangt  ist,  d.  h.  die  (Stereiden-)platten,  die  tibrigens 
mehr  in  tangentialer  als  in  radialer  Richtung  entwickelt  zu  sein  scheinen, 
walten  bedeutend  vor,  wahrend  sie  sonsl  gegen  das  Grundgewebe  zurOck- 
zutreten  pflegen.  Doch  bildet  Williamson  auf  seiner  Tafel  27  zwei 
Didyoxylon'StUcke  (Fig.  28  und  29)  ab,  bei  denen  das  Grundgewebe 
ebenfalls  sehr  zurtickgedrangt  zu  sein  scheint,  obschon  allerdings  bei 
weitem  nicht  in  solchem  Grade  wie  bei  den  vorliegenden  Exemplaren. 
Was  diese  betrifft,  sei  tibrigens  bemerkt,  dass  die  (Stereiden-)Platten 
stark  verkohlt  sind  und  eine  eigentOmliche  langsrunzelige  Skulptur  be- 
sitzen. 

Da  ahnliche  Rindenplatten  meines  Wissens  bisher  nicht  bekannt 
waren,  wandte  ich  mich  an  die  Herren  R.  Zeiller  in  Paris  und  A.  C. 
Seward  in  Cambridge,  um  zu  erfahren,  ob  sie  wohl  etwas  Ahnliches 
gesehen  batten.  Herr  Zeiller  teilte  mir  mit,  dass  er  keine  ahnlichen 
Gegenstande  kenne,  sprach  aber  wegen  des  lyginodendroiden  Baues 
und  der  sonstigen  Beschaffenheit  derselben  die  Meinung  aus,  dass  es 
sich  am  wahrscheinlichsten  umReste  von  Farnen  oder  Cycadophytenfarnen 
(Cycadofilicineen)  handeln  dOrfte,  und  dass  er  zunachst  an  Stamme  vom 
Typus  der  Sphenopteris  Hoeninghatisii  oder  Sph.  dwtans  denke,  die 
ja  als  wahrscheinlich  zu  den  Cycadofilicineen  gehOrend  aufgefasst  werden. 
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Herr  Seward  schrieb,  dass  die  Abbildungen  ihn  elwas  an  einen  grossen 
Abdruck  auf  einer  Sandsleinplatle  aus  den  Coal-Measures  erinnere,  der 
zu  Sigillaria  oder  Lepidodendron  gehOren  dQrfle.  Da  aber,  wie  oben 
erwahnt,  ein  lyginodendroider  Ban  bei  ganz  verschiedenen  Pflanzen  vor- 
kommen  kann,  lasst  sich  selbstverstandlich  nichts  Bestimmtes  tiber  die 
systematische  Stellung  unseres  Lyginodendron  Sverdrupi  folgern. 

Es  dttrfle  jedoch  das  wahrscheinlichsle  sein,  dass  es  sich  hier  um 
Reste  von  Farnen  oder  Cycadophytenfarnen  handell,  da  ja  keine  Lepido- 
phyten  oder  Calamitaceen  hier  vorkommen.  Endgiltig  wird  eine  solche 
Schlussfolgerung  allerdings  nicht,  denn  die  Abwesenheit  der  erwAhnten 
Fossilien  kann  ja  eine  zufallige  sein.  Wir  mOssen  also  gegenwftrtig  die 
Frage  tiber  die  systematische  Stellung  der  betreffenden  Gegenstande 
offen  lassen. 

Vorkommen.    Lokalitat  1  und  3,  besonders  an  jener. 


Lyginodendroide  Rinde. 
Taf.  7.  Fig.  5,  6. 

Das  Exemplar  besteht  aus  dicht  gedrftnglen,  bin  und  her  gebogenen, 
mit  einander  zuweilen  anastomosierenden,  kaum  millimeterbreiten  ver- 
kohlten  Bandern,  die  bei  VergrOsserung  (Fig.  6)  feine  Lftngsstreifen  zeigen. 
Der  Fossilrest  dtirfte  als  eine  Rindenplatte  mit  lyginodendroidem  Bau 
aufgefasst  werden  k5nnen. 

Vorkommen.    Lokalitat  3.    Ein  einziges  Exemplar. 


Stengelreste  Ton  nnbestimmter  systematischer  Stellung. 

A. 

Taf.  4,  Fig.  1. 

Fragment  eines  breiten  Stengels,  mil  ziemlich  regelmassiger  Langs- 
rippung,  infolgedessen  man  sogar  an  einen  Asterocalamites-Resi  denken 
k5nnte.  Da  aber  keine  Gliederung  vorhanden  ist  —  was  ja  freilich  nur 
durch  die  fragmentarische  Beschaffenheit  des  Sttickes  bedingt  sein  kann 
—  Iftsst  es  sich  nicht  entscheiden,  ob  diese  Ahnlichkeit  eine  zufallige  ist 
oder  nicht.  Um  eine  calamatoide  Knorria  handelt  es  sich  jeden- 
falls  nicht. 

Vorkommen.     Lokalitai  1. 
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B. 

Taf.  4,  Fig.  2. 

Auch  ttber  diesen  Rest  Iftsst  sich  wenig  sagen.  Die  Rippen  sind  in 
der  Wirklichkeil  elwas  regelmassiger  als  die  Abbildung  wiedergiebt.  Die 
Ahnlichkeit  roil  einer  calamitoiden  Knorria  ist  etwas  grosser,  ohne  dass 
es  jedoch  eine  zu  sein  scheint. 

Vorkommen.    Lokalitat  2. 

C. 

Taf.  4,  Fig.  3,  4. 

Die  beiden  Abbildungen  stellen  verschiedene  Teile  eines  und  des- 
selben  etwa  47  Centimeter  langen  Stammstticks  vor.  Sie  dtirften  wohl 
als  die  zusammengepressten  Ausfttllungen  eines  Markrohrcylinders  mit 
dem  Abdruck  des  umgebenden  Holzes  belrachtet  werden  k5nnen.  An 
der  Parlie  Fig.  4,  die  den  unteren  Teil  des  Stammstticks  darstellt,  ist 
der  Abdruck  des  Holzes  auf  den  beiden  Seiten  des  Markrohrs  zu  sehen, 
wahrend  es  an  der  Partie  Fig.  3  auf  der  rechten  Seite  fehlt.  Die  Aus- 
follung  des  Markrohrs  zeichnet  sich  sowohl  durch  unregelmassige  Lftngs- 
streifen  wie  besonders  durch  transversal  gestellte,  mitunter  gabelige  und 
mit  einander  anastomosierende  Eindrticke  aus,  die  in  einigen  Partien 
noch  scharfer  zum  Ausdruck  kommen,  als  die  Zeichnungen  zeigen  ^ . 
Wir  haben  es  also  zweifelsohne  mit  einem  Slamme  zu  thun,  dessen 
weite  Markrohrausftillung  eine  Artisia-hhnWche  Skulptur  besessen  hat 
und  der  wohl  also  von  einem  Cordaites  oder  von  einer  mit  diesem  ver- 
wandten  Gatlung  stammt,  was  nicht  befremden  kann,  da  Cordaites 
schon  vorher  als  im  Devon  vorkommend  angegeben  ist. 

Vorkommen.    Lokalitat  2. 

D. 

Taf.  5,  Fig.  1. 

Es  ist  wahrscheinlich,  dass  dies  Stammsttick,  das  mit  dem  vorigen  zu- 
sammen  gefunden  ist,  zu  derselben  Art  geh5rt,  obschon  die  transversalen 
Eindrticke  fehlen,  was  vielleicht  davon  abhangt,  dass  die  unmittelbar 
an  das  Markrohr  grenzende  Flache  des  Holzes  zerstort  war,  weshalb  es 


Da  die  EindrQcke  auf  der  rechten  Seite  der  Fig.  4  etwas  an  die  Risse  der 
Eohle  von  stark  verkohlten  St&mmen  erinnert,  will  ich  besonders  hervorheben, 
dass  es  sich  nicht  um  solche  Risse  handeli 
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sich  um  den  Abdruck  einer  angrenzenden  Holzschicht  handelt.  Ich  ver- 
mute  dies,  well  das  Sttick  C  stellenweise  Andeutungen  einer  ^nlichen 
Langsskulptur  zeigt. 

Vorkommen.    Lokalit&t  2. 


E. 

Taf.  5.  Fig.  2. 

Stengelsttick  mit  Ast,  vielleicht  eines  Fames. 
Vorkommen.    Lokalitat  3. 


F. 

Taf.  5.  Fig.  a 

Stengelrest  mit  lyginodendroider  oder  sogar  tylodendroider  Skulptur. 
Vorkommen.    Lokalitdt  3. 


G. 

Taf.  5,  Fig.  4.  5. 

Stachelige  Stengelreste,  wie  sie  haufig  im  Culm  und  im  Ober- 
devons  vorkommen.  Am  Exemplar  Fig.  4  ist  die  Austrittslelle  eines 
Astes  angedeulet.  Diese  Resle  rtlhren  wohl  von  Farnen  oder  Cycadophy- 
tenfarnen  her. 

Vorkommen.    Lokalitat  3. 


Aj:'chaeopteris  Dawson. 

Archaeopteris  Arcbetypus  Scbmalbaasen. 

Taf.  1.  Fig.  2-5;  Taf.  2,  Fig.  3-5 ;  Taf.  6,  Fig.  1-16. 

Archaeopteris  Archetypus  Schmalhausen^  Ueber  devonische  Pflanzen  aus  dem 
Donetz-Becken  S.  22,  Taf.  1,  Fig.  9;  Taf.  2,  Fig.  15-^.  (M6m.  Com.  G6ol.  Vol.  8, 
No.  3.    St.  Petersburg  1894). 

Archaeopteris  Archetypus  Nathorst  in  Sverdrupr  Nyt  Land,  Vol.  2,  S.369. 
(Textfigur). 

Die  grosse  Cbereinstimmung,  die  zwischen  den  Exemplaren  des 
Ellesmere-Landes  und  den  von  Schmalhausen  abgebildeten  aus  dem 
Donetz-Becken  zu  bestehen  scheint,  dOrfle  zu  der  Annahme  berechtigen, 
dass  es  sich  um  dieselbe  Art  handelt.  Doch  habe  ich  hier  keine  fertilen 
Exemplare  mit  so  vollkommen  einseitig  gestellten  Sporangien   wie  die^ 
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von  ScHMALHAUSEN  auf  Seiner  Taf.  2,  Fig.  19—21  abgebildeten  beob- 
achtet,  und  ebensowenig  babe  ich  fertile  Fiederchen  gefunden,  die  nur 
an  ihrem  unteren  Teile  die  Sporangien  tragen,  wfthrend  ihre  Spitze 
noch  blattartig  ausgebildet  ist.  £s  ist  aber  hiebei  zu  bemerken^  dass 
ich  Oberhaupt  keine  fertilen  Fiedern  in  Verbindung  mit  sterilen  beob- 
achtet  babe,  weshalb  ich  also  nicht  zu  behaupten  wage,  dass  fertile  Fie- 
dern von  der  betreffenden  Art  vorliegen.  Denn  es  ist  ja  m5glich,  dass 
sie  sdmtlich  zu  Archaeopteris  fissilis  gehoren.  Oberhaupt  sind  die  fer- 
tilen Fiedern  meistens  rechl  schlecht  erhalten. 

Dass  ScHMALHAUSENS  Angabe  tiber  die  einseitige  Stellung  der  Spo- 
rangien ganz  richtig  ist,  davon  babe  ich  mich  an  Exemplaren  aus  Donetz 
Oberzeugen  k5nnen,  die  ich  durch  die  Liebenswtirdigkeit  des  Herrn  Aka- 
demikers  Th.  Tschernyschew  aus  dem  Museum  der  Kaiserl.  Akademie 
der  Wissenschaften  zu  Petersburg  zum  Vergleichen  bekommen  habe. 
Die  Sporangien  sind  Oberdies  relativ  lang  und  schmal. 

ScHMALHAUSEN  hebt  als  besondere  Eigenttimlichkeit  bei  Archaeop- 
teris Archetypus  den  Umstand  hervor,  „dass  die  Fiederchen  quer  an 
der  Spindel  und  spiralf5rmig,  h5chst  wahrscheinlich  nach  %  JDivergenz 
angeheftet  gewesen  sind".  Die  BelegstOcke,  die  als  Beweise  ftir  eine 
solche  Annahme  dienen  soUen,  erscheinen  aber  kaum  Qberzeugend.  Wenn 
man  die  Gr5sse  der  Fiederchen  und  die  Schmalheit  der  Spindel  (der 
Fieder),  besonders  gegen  die  Spitze  derselben  bin,  bedenkt,  so  ist  es  ja 
verstandlich,  dass  die  Fiederchen,  auch  wenn  sie  den  Seiten  der  Spindel 
angeheftet  sind,  sich  leicht  tib.er  dieselbe  biegen  k5nnen. 

ScHMALHAUSENS  Abbilduugen  beziehen  sich  ja  samtlich  auf  Bruch- 
stOcke  apicaler  Teile  der  Fiedern.  Sie  entsprechen  etwa  unseren  Exem- 
plaren auf  Taf.  1,  Fig.  4  und  auf  Taf.  6,  Fig.  9,  14  und  15.  Was  das 
Exemplar  Fig.  9  betrifft,  so  kann  man  jedoch  sehr  deutlich  beobachten, 
dass  die  Fiederchen  entgegengestellten  Seiten  der  Spindel  angeheftet 
sind  (Fig.  12  und  13  vergrdssert),  und  wenn  man  ferner  die  Exemplare 
Taf.  6,  Fig.  8  und  10  betrachtet,  deren  Fiederchen  beinahe  gegenstftndig 
sind  und  an  der  Spindel  herablaufen,  so  wird  es  einleuchtend,  dass  die 
Fiederchen  an  der  Spindel  keine  spiralige  Stellung  eingenommen  haben. 
Auch  die  Exemplare  Taf.  1,  Fig.  2  und  3  sprechen  daftir,  dass  die 
Fiederchen  in  derselben  Weise  wie  die  anderen  Arten  der  Gattung  der 
Fiederspindel  angeheftet  waren. 

Soweit  man  aus  Schmalhausens  Abbildungen  urteilen  kann^  stimmt 
die  Pflanze  des  Ellesmere-Landes  im  Bau  der  Fiederchen  voUstandig  mit 
der  Art  des  Donetz-Beckens  tiberein.  Man  vergleiche  z.  B.  unsere  Fig. 
4  und  5  auf  Taf.  1  oder  Fig.  5  auf  Taf.  2  mit  Schmalhausens  Taf.  2, 
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Fig.  20,  oder  unsere  Fig.  7,  9  und  11  auf  Taf.  6  mit  seinen  Fig.  15—18. 
Wir  haben  in  der  Sammlung  vom  Ellesmere-Land  allerdings  kein  so 
grosses  Fiederchen  wie  seine  Textfigur  Fig.  1  beobachtet,  das  ja  aber 
auch  bei  Donetz  zu  den  Seltenheiten  zu  gehoren  scheint.  Einige  Exem- 
plare  aus  Donetz,  die  mir  Tschernyschew  gtitigst  zum  Vergleichen  ge- 
schickt  hat,  stimmen  mil  den  unsrigen  gut  (iberein.  Die  Fiederchen 
sind  mitunter  elwas  asynimetrisch  (Taf.  1,  Fig.  2;  Taf.  6,  Fig.  14), 
was  auch  bei  der  Pflanze  von  Donetz  nach  den  mir  vorliegenden  Exem- 
plaren  der  Fall  sein  tann  und  von  der  Stellung  der  Fiederchen  an  der 
Spindel  abhsingt.  Es  scheint  also  kein  Grund  vorzuliegen,  die  Pflanze 
des  Ellesmere-Landes  von  der  des  Donelz-Beckens  als  besondere  Art 
zu  trennen. 

Die  Fiederchen  der  vorliegenden  Art  scheinen  symmetrischer  als 
bei  A.  hibemica  Forbes  sp.  und  bei  A.  ohtusa  Lesq.  sp.  zu  sein.  Die 
Fiederchen  von  A,  Gaspiensis  Dawson,  von  der  ich  seiner  Zeit  Exem- 
plare  von  Dawson  selbst  bekommen  habe,  sind  gew5hnlich  etwas  kleiner 
und  ihr  Stiel  ist  wenig  deutlich,  aber  auf  alle  FftUe  breiter  als  bei 
A.  Archetypns,  Immerhin  muss  zugestanden  werden,  dass  es  eine  un- 
dankbare  Aufgabe  ist,  sich  ttber  die  verschiedenen  amerikanischen  Ar- 
chaeopteriS'Avien  auszusprechen,  denn  die  Beschreibungen  und  Abbil- 
dungen  derselben  sind  noch  immer  viel  zu  unvollst^ndig,  um  sichere 
Schlussfolgerungen  zu  erlauben.  Es  kOnnte  allerdings  eigentUmlich  er- 
scheinen,  dass  die  betreffende  Pflanze  des  Ellesmere-Landes  sich  am 
nftchslen  an  eine  Art  aus  Stid-Russland  und  nicht  an  eine  amerikanische 
Art  anschliesst,  wobei  jedoch  zu  bemerken  ist,  dass  die  unten  zu  be- 
schreibende  Art  zu  einem  Typus  gehort,  der  bisher  ebenfalls  nur  aus  Stid- 
Russland  bekannt  war,  wahrend  er  in  Amerika  bisher  nirgends  zum 
Vorschein  gekommen  ist.  Das  Vorkommen  von  Archaeopteris  Arche- 
typus  ist  unter  solchen  Umstanden  weniger  befremdend. 

Wie  KmsTON^  zuerst  ftir  Archaeopteris  hibemica  und  ich  dann 
for  A.  fimbriata  und  A.  Boemeriana  nachgewiesen  haben,  ist  die 
Blattspindel  zu  unterst  mit  zwei  Nebenblattern  versehen.  „Eigenttimlich 
ist  nur,"  heisst  es  bei  mir  2,  „dass  die  Nebenblatter  mit  dem  Blatte 
zusammen  und  noch  am  Blattstiel  haftend  vom  Stamme  abgefaUen  sind, 
wahrend  es  sich  bei  den  jetzigen  Marattiaceen  anders  verhalt."  Bei 
diesen  \6st  sich   bekanntlich  die  Basis  des  die  Lamina  tragenden  Blatt- 


>  R.   KiDSTON,    On  the  fructification  and  internal  structure  of  carboniferous  ferns. 

Trans.  Geol.  Soc.  Glasgow,  vol.  9.    1889. 
*  A.  G.  Nathobst,  Zur  oberdevonischen  Flora  der  B&ren-Insel.    Svenska  Vetensk. 

Akad.  Handlingar  Bd.  36,  No.  3.    Stockholm  1902. 
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stiels  oberhalb  des  etw€is  verdichten,  von  den  Nebenbl&ttern  umgebenen 
Teiles  ab,   der  mil  den  Nebenblftttern  lange  am  Stamme  sitzen  bleibt. 

Auch  aus  Ellesmere-Land  liegen  Exemplare  vor,  deren  Basis  mit 
zwei  Nebenblftttern,  ganz  wie  bei  A.  hibemica  und  A.  Roemeriana, 
versehen  sind  (Taf.  6,  Fig.  1,  2,  4),  wfthrend  sie  noch  dazu  einen  ganz 
eigenttkmlichen  Bau  zeigen.  Der  Teil  des  Stieles  oberhalb  der  Neben- 
bifttter  trftgt  nftmlich  breite  Cyciopfem-fthnliche  Fiedern,  die  wohl  als 
Aphlebien  aufzufassen  sind.  Ich  babe  schon  in  meiner  fossilen  Flora 
der  Bftren-Insel  (pag.  21)  dargelegt,  dass  die  Blattspindel  von  A,  Roe- 
meriana  unterhalb  der  ersten  Fiedern  einige  regelmftssig  gestellte 
schuppenartige  Spreiten  trftgt,  die  ich  fOr  etwas  transformierte  Zwischen- 
fiedern*  halten  m5chte.  Nach  einem  Exemplare  zu  urteiien,  „m5chte 
es  scheinen,  als  wftre  ihre  Stellung  nicht  zweiseitig,  sondern  spiralig.^ 
Dies  ist  nun  bei  den  bier  vorliegenden  Aphlebien  entschieden  der  Fall 
(Taf.  2,  Fig.  3;  Taf.  6,  Fig.  1—6),  und  sie  scheinen  noch  dazu  an  der 
Spindel  mit  umfassender  und  herablaufender  Basis  quer  gestellt  zu  sein. 
Besonders  eigentOmlich  erscheint  das  Exemplar  Taf.  6,  Fig.  6 :  die 
Nebenblfttter  erstrecken  sich  bier  weit  an  der  Spindel  hinauf,  so  dass 
diese  wie  geflOgelt  erscheint.  Wie  aus  den  Abbildungen  erhellt,  sind 
Obrigens  die  Exemplare  ziemlich  unvollstftndig,  es  Iftsst  sich  aber  nicht 
bezweifein,  dass  diese  C^clop^m^-fthnlichen  Aphlebien  eine  dicht  ge- 
drftngte  Stellung  am  Basalteil  der  Spindel  unterhalb  der  Fiedern  ein- 
genommen  haben,  wfthrend  sie  hoher  oben  durch  die  Zwischenfiedern 
ersetzt  wurden.  Es  sei  allerdings  bemerkt,  dass  keine  Exemplare  vor- 
liegen,  die  die  Aphlebien-tragenden  Spindelreste  noch  mit  Archaeopteris 
Archelypua  verbunden  zeigen,  doch  dtirfte  es  kaum  bezweifelt  werden 
k5nnen,  dass  beide  zusammengehdren,  obschon  ja  der  Umstand,  dass 
sie  zusammen  vorkommeu,  diese  Zusammengehdrigkeit  nicht  sicher  be- 
weist. 

Vorkommen.    An  den  Lokalitftten  1  und  3,  recht  hftuiig. 

Archaeopteris  Sssilis  Scbmalbausen  erweitert, 

Taf.  2.  Fig.  6-9;  Taf.  3;  Taf.  7,  Fig.  1-4. 

Arckasopteris  fissUis  Schmalhausen,  Ueber  devonische  Pflanzen  aus  dem  Doneiz- 
Becken.  S.  27,  Taf.  1,  Fig.  1-a  (M^m.  Com.  G^l.  Vol.  8,  No.  3.  St.  Petersburg 
1894). 


*  Diese  Benennung  wurde  von  mir  in  der  erw&bnten  Arbeit  (p.  18)  vorgeschlagen, 
was  wohl  Potoui^  tlbersehen  hat,  da  er  denselben  Namen  fOr  dasselbe  Organ 
in  seiner  Arbeit  „Zur  Pbysiologie  und  Morphologie  der  fossilen  Fam-Aphlebien^, 
Ber.  d.  deutsch.  Bot  Ges.  21  (1903),  p.  152,  vorschlAgL 


Digitized  by 


Google 


18  A.  G.  NATHORST.  [sEC  ARC.  EXP.  fram 

Archaeopteris  flssUis  Nathorst  in  Sverdrup,  Nyt  Land,  Vol  %  S.  312 
(Textfigur). 

Die  unter  diesem  Namen  von  Sghmalhausen  beschriebene  Art  ist 
durch  die  feingeteilten  Fiederchen  mit  „fast  borstenformigen  Zipfeln^ 
(Schmalh.)  ausgezeichnet.  Die  Teilung  der  Fiederchen  ist  eine'wieder- 
holte,  jedoch  mitunter  etwas  unregelmftssige  Gabelung.  Die  Zwischen- 
fiedern  sind  wie  die  ttbrigen  Fiederchen  gebaut. 

Die  Exemplare  aus  Ellesmere-Land  weichen  dadurch  von  der  von 
ScHMALHAUSEN  beschrfebenen  Art  insofern  ab,  als  die  Zahl  der  Lappen 
der  Fiederchen  weitaus  grosser  ist.  Schmalhausen  giebt  hOchstens  8 
Lappen  an,  wfthrend  die  vorliegenden  Exemplare  deren  12  oder  vielleicht 
noch  mehr  zeigen  k5nnen.  Da  die  Cbereinstimmung  sonst  gut  ist, 
scheint  es  mir  jedoch  nicht  richtig,  die  vorliegende  Pflanze  von  der  rus- 
sischen  Art  zu  trennen,  und  zwar  um  so  weniger,  als  die  aus  dem  Donetz- 
Becken  stammenden  Exemplare  ja  verhdltnismAssig  klein  und  fragmen- 
tarisch  sind  und  es  also  wohl  m5glich  ist,  dass  kraftigere  Exemplare 
dieser  Lokalitftt  eine  gr5ssere  Obereinstimmung  mit  den  unsrigen  gezeigt 
haben  wttrden. 

Es  kommen  bier  einige  EigentQmlichkeiten  vor,  die  eine  besondere 
Erw&hnung  verdienen.  Einige  Fiedern  (oben  links)  des  grossen  Exem- 
plars der  Taf.  3  (in  etwa  Vs  der  natOrlichen  Grdsse  wiedergegeben), 
dessen  Erhaltung  allerdings  hfttte  besser  sein  k(^nnen,  scheinen  namlich 
gegabelt  zu  sein,  was  ich  sonst  Qberhaupt  niemals  beobachtet  habe. 
Dass  diese  Gabelung  nicht  auf  einer  zufalligen  Spaltung  beruht,  geht 
aus  dem  Umstand  hervor,  dass  auch  die  Gabel&ste  an  ihren  beiden  Seiten 
Fiederchen  tragen.  Eigentamlich  ist  auch  das  Exemplar  Taf.  7,  Fig.  1,  an 
dessen  rechter  Seite  die  Fiederchen  so  dicht  gedrftngt  erscheinen,  als  ob 
sie  eine  spiralige  Stellung  an  der  Fieder  eingenommen  hfttten.  Da  aber 
das  Exemplar  nicht  gut  erhalten  ist,  lassen  sich  keine  Details  mit  Sicher- 
heit  ermitteln. 

Sowohl  das  grosse  Exemplar  der  Tafel  3,  als  auch  das  Exemplar 
der  Taf.  7,  Fig,  4,  zeigen  Fiedern,  die  fertil  sind.  Auf  jenem  nehmen 
die  fertilen  Fiedern  den  untern  Teil  des  Wedels  ein,  w&hrend  die  Fie- 
dern des  oberen  Teiles  sftmtlich  steril  sind,  was  ja  auch  bei  Archaeop- 
teris  Roemeriana  und  A.  fimbriata  vorkommt.  An  dem  Exemplar 
Taf.  7,  Fig.  4  sind  die  Fiederchen  an  der  Basis  der  Fiedern  steril, 
wfthrend  sie  gegen  die  Mitte  und  Spitze  bin  fertil  sind.  Ober  den  Bau 
der  fertilen  Fiederchen  l&sst  sich  nichts  Neues  sagen,  da  sie  im  all- 
gemeinen  nicht  gut  erhalten  sind. 
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Von  den  ttbrigen  bisher  bekannten  Archaeapteria'Arlen  steht  A. 
fimbriata  Nath.  aus  der  BarenJnsel  der  vorliegenden  am  nftchsten, 
unterscheidet  sich  aber  von  derselben  dadurch,  dass  die  Fiederchen  der- 
selben  immer  eine  deutliche  Lamina  besitzen. 

Vorkommen.    Lokalitaten  1  und  3. 

Fertile  Archaeopteris-Fiedern. 

Taf.  6,  Fig.  17—19. 

Da  die  fertilen  Fiedern  vereinzelt  vorkommen,  i&sst  es  sich  nicht 
immer  sagen,  zu  welcher  von  den  beiden  Alien  sie  geh5ren.  Das  ab- 
gebildete  Exemplar  ist  eines  von  den  am  besten  erhaltenen  und  lAsst, 
wie  die  vergr5sserten  Abbildungen  18  und  19  zeigen,  den  gew5hnlichen 
Bau  und  die  gew5hnliche  Aussenskulptur  der  „Sporangien^  erkennen. 
Dass  dies  wirkiich  Sporangien  sind,  lAsst  sich  allerdings  ohne  Kenntnis 
ihres  inneren  Baues  nicht  beweisen,  und  angesichts  der  jQngsten  tfber- 
raschungen  in  Bezug  auf  die  systematische  Stellung  gewisser  pal&o- 
zoischer  E^anzen,  die  bisher  als  Fame  aufgefasst  wurden,  dtlrfte  es  am 
klQgsten  sein^  die  Frage  Qber  die  nahere  systematische  Stellung  von 
Archaeopteris  vorlaufig  als  eine  noch  offene  zu  betrachten. 

Vorkommen.  Fertile  Archaeopteris-FieAem  kommen  an  beiden 
Lokalitftten  1  und  3  vor. 


Sphenopteridlvun  Schimper. 

Cfr.  Sphenopteridium  Keilhaui  Natborst 

Taf.  7,  Fig.  7. 

Sphenopteridium  KeiOtaui  Natborst,  Zur  oberdevonischen  Flora  der  Bftren- 
Insel  p.  15,  Taf.  %  Fig.  3-13.  (K.  Sv.  Vetenskaps-Akademiens  Handlingar,  Bd.  36, 
No.  8,  Stockholm  1902). 

Da  nur  das  abgebildete  Fiederchen  gefunden  ist,  Iftsst  sich  selbst- 
verstftndlich  nicht  mit  vdlliger  Sicherheit  behaupten,  dass  es  sich  um 
einen  Rest  von  Sphenopteridiv/m  Keilhaui  handelt,  obschon  die  tfber- 
einstimmung  mit  demselben  vollstftndig  zu  sein  scheint.  Diese  Art  war 
bisher  nur  aus  den  oberdevonischen  Schichten  der  B&ren-Insel  bekannt. 

Vorkommen.    Lokalitat  3. 
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Obschon  die  Zahl  der  oben  beschriebenen  Arten  eine  sehr  geringe 
ist,  gewahren  dieselben  jedoch  sowohl  in  bolanischer  als  auch  in  pflanzen- 
geographischer  und  geologischer  Hinsicht  ein  nicht  geringes  Interesse. 
In  bolanischer  Hinsicht  verdient  Lyginodendron  Sverdrupi  deshalb 
besonders  erwfthnt  zu  werden,  weil  es  das  Vorkommen  einer  bisher 
wahrscheinlich  unbekannten  Pflanze  der  jOngeren  Devonzeit  anzukOn- 
digen  scheint.  Auch  die  Stammreste,  die  zu  Cordaites  oder  zu  einer 
mit  diesem  verwandten  Pflanze  zu  geh5ren  scheinen,  dtkrften  bei  dieser 
Gelegenheit  nicht  unerwahnt  bleiben.  Das  Vorkommen  der  Gydopleris- 
fthnlichen  Aphlebien  an  dem  basalen  Teil  der  Blattspindel  von  Arckae" 
opteris  Archetypus  hat  ebenfalls  ein  Interesse.  Es  darf  ausserdem 
nicht  unberOcksichtigt  bleiben,  dass  die  betreffenden  Pflanzenfossilien  in 
keiner  Hinsicht  andere  klimatologische  Verhftltnisse  als  die  gleichzeitig 
in  Europa  herrschenden  ankUndigen ;  die  -4rcfcaeoptem-Arten  erscheinen 
vielmehr  kr&ftiger  entwickelt  als  die  Exemplare  aus  Donetz,  was  ja 
allerdings  zufallig  sein  kann.  Auffallend  ist  der  Umstand,  dass,  obschon 
so  viele  ^rcfeoeopfem-Reste  aus  dem  nordamerikanischen  Kontinent 
bekannt  sind,  doch  unter  denselben  kein  Vertreter  des  A.  fiaaUia-  oder 
A.  finibriata-Typus  vorkommt.  Dieser  ist  vielmehr  bisher  nur  aus 
dem  Donetz-Becken,  der  Bftren-Insel  und  dem  EUesmere-Lande  bekannt. 

Dass  die  Pflanzenreste  der  Lokalit&ten  1  und  3  in  unmittelbarer 
Nahe  der  Ablagerung  gewachsen  sind,  ist  offenbar,  und  es  muss  also 
bier  wahrend  der  jangsten  Devonzeit  Land  existiert  haben,  was  ja  tibri- 
gens  auch  durch  das  Vorkommen  der  kleinen  Kohlenfl5ze  bestatigt 
wird.  Cher  die  Ausdehnung  dieses  Landes  kann  ich  mich  selbstver- 
standlich  nicht  &ussern.  Dagegen  machen  die  Stammreste  der  Lokalitat 
2  den  Eindruck,  als  waren  sie  dahin  geschwemmt,  und  es  wftre  wohl 
mOglich,  dass  die  betreffende  Ablagerung  sich  in  einem  Meere  oder 
einem  Aestuarium  abgesetzt  hatte. 
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Introduction. 

JL  he  northernmost  great  island  of  the  Arctic  American  Archipelago 
was  first  sighted  in  1616  by  Baffin  and  Bylot  and  got  its  first  name, 
EUesmereland,  that  is,  the  first  apart  from  the  Eskimo  name  ''Umingma 
nuna**,  the  land  of  the  muskoxen,  which  is  probably  of  very  much  older 
origin.  The  next  European  who  visited  these  parts  was  Captain,  after- 
wards Sir,  John  Ross,  who  sailed  up  to  Smith  Sound  in  the  "Isabella*', 
1818.  Both  expeditions,  however,  only  sighted  the  land  from  their  ships, 
no  landings  were  made.  Then,  in  1851,  two  of  the  ships  in  the  expedi- 
tion in  search  of  Sir  John  Franklin  under  the  command  of  Sherard 
OsBORN  and  Cator,  went  into  Jones  Sound,  and  the  first  landing  was 
effected  on  the  south  coast  of  Ellesmereland,  not  however  on  the  main- 
land but  on  Cone  Island.  Again,  in  1852,  a  search-expedition  visited 
the  same  parts  under  the  command  of  Inglefield,  who  went  further 
up  Smith  Sound  than  his  predecessors  had  done,  and  looked  into  the 
great  basin  to  the  north,  where  also  points  of  a  coast  were  visible  to 
the  north-west,  which  was  afterwards  regarded  as  belonging  to  another 
island,  but  he  did  not  land  on  the  west  side  of  the  Sound. 

The  first  map  of  the  south  coast  was  drawn  by  the  officers  of  the 
above-mentioned  expedition  in  1851.  It  gives  only  the  eastern  parts  of 
both  coasts  of  Jones  Sound,  and  is  so  far  very  well  in  accordance  with 
the  true  trend  of  the  coast.  Such  is  not  the  case  with  the  map  of 
Inglefield  from  1852,  his  additions  to  the  chart  being  almost  entirely 
wrong.  He  has,  however,  placed  an  island.  Sir  Inglis  Peak,  about  84 — 
85  *  W.,  close  to  the  coast  of  Ellesmereland.  Now  a  considerable  island 
really  exists,  and  even  if  its  relative  position  to  the  coast  is  another  than 
in  Inglefield's  map,  still  I  think  his  name  for  it  must  be  kept.  Conse- 
quently I  use  it  instead  of  the  later  name  "Skreia"  of  Sverdrup  (Neues 
Land). 
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During  the  next  expedition  to  Smith  Sound,  that  of  Kane  in  1853 — 
55,  the  western  (''American")  side  was  first  visited,  not,  however,  the 
southern  part,  EUesmereland  proper,  but  the  region  to  the  north-west 
of  Kane  Basin,  which  was  now  named  Grinnell  Land.  It  was  Dr. 
Hayes,  who  made  that  short  trip  along  the  shore,  and  on  his  return 
journey,  he  followed  the  coast  southwards  so  as  to  come  very  near  to 
the  Bache  Peninsula  and  look  into  Buchanan  Strait  of  Inglefield,  which 
he  took  to  be  a  sound  running  westwards  and  separating  EUesmere*  and 
Grinnell  Lands.  This  sound,  which  in  fact  did  not  exist,  was  named 
in  honour  of  Hayes.  In  his  own  expedition  in  1860-61,  Hayes  again 
visited  the  Grinnell  Land  coast  and  also  Cape  Isabella  and  Gale  Point 
to  the  south. 

The  Polaris  expedition  of  1871—1873,  has  made  important  addi- 
tions to  a  knowledge  of  the  northern  part  of  the  Grinnell  Land  east 
coast,  but  still  more  important  are  those  of  the  English  expedition  of 
1875—76  under  the  command  of  Nares,  which  visited  many  points  from 
Cape  Sabine  northwards  to  Floeberg  Beach  on  the  north  coast,  the 
winter  quarters  of  the  "Alert"  and  further  to  Cape  Alfred  Ernest  This 
also  was  the  first  expedition  which  brought  home  a  considerable  material 
of  botanical  collections  and  observations,  especially  from  the  neigh- 
bourhood of  Lady  Franklin  Bay,  where  the  "Discovery"  wintered.  Here 
also,  the  United  States'  expedition,  under  the  command  of  Greely  worked 
in  1881—83,  and  made  very  considerable  additions  to  the  knowledge  of 
the  geography  and  natural  conditions  of  northern  Grinnell  Land.  Peary, 
who  wintered  at  Cape  Hawks  1898—99,  has  made  some  corrections  in 
the  map  of  the  adjacent  regions  and  has  also  gone  overland  to  the  west 
coast.  Finally  the  Hayes  Sound  region  and  the  south  and  west  coasts  have 
been  examined  by  the  Sverdrup  expedition  in  1898—1900. 

The  different  parts  of  the  land  have  been  differently  named  by 
their  explorers,  the  northernmost  portion  is  called  Grant  Land,  the  (at 
the  time  not  visited)  part  between  Greely  Fjord  and  Cape  Alfred  Ernest 
is  called  Garfield  Coast  by  Greely;  south  of  that  fjord,  and  down  to 
the  hypothetical  Hayes  Sound,  we  have  Arthur  Land;  Schley  Land  is 
an  equally  hypothetical  island  in  that  sound;  the  south-eastern  coast  is 
called  North  Lincoln ;  and  lastly,  the  western  coast  is  called  King  Oscar 
Land  by  Sverdrup.  However  it  is  shown,  by  the  sledging  work  of 
Peary  (1898—99)  and  of  the  Sverdrup  expedition,  that  the  whole  forms 
one  great  island,  for  which  I  now,  following  the  Geographical  Board  of 
Canada  (cf.  Geogr.  Journ.  1904,  p.  230),  deem  it  best  to  adopt  the  oldest 
name,  EUesmereland. 
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Roughly  it  may  be  estimated  at  60,000  square  miles,  but  almost  only 
the  coast  can  be  said  to  be  known,  even  though  some  overland  trips 
are  also  made.  The  most  northern  point.  Cape  Columbia,  lies  in  83'  8' 
N.,  the  southernmost,  Cape  Tennyson,  in  76*"  8'.  The  northern  part  is 
the  broadest,  stretching  from  Cape  Union  61°  W.,  to  Lands  Lokk  92V2  ® 
W.  The  outline  of  the  land  is  very  irregular,  deep  fjords  intersecting 
the  coasts  except  the  northern  one.  Most  parts  of  the  land  are  high 
and  broken,  and  the  mountains  rise  to  not  inconsiderable  heights.  Only 
along  the  western  coast  wide  stretches  of  low  ground  are  to  be  found, 
but  the  architecture  of  the  mountains  is  rather  different  in  different  parts 
ot  the  land,  according  to  the  variations  in  the  geological  nature  of  the 
rocks.  For  information  concerning  the  geology  of  the  southern  and 
western  parts,  I  must  refer  to  the  preliminary  report  on  the  geology  of 
the  expedition  by  my  late  friend  Mr.  P.  Schei.  An  account  of  the  geo- 
logical features  of  the  northern  region  is  given  in  the  Narrative  of  Nares 
(App.  15,  Geology)  by  De  Range  and  Feilden. 

The  Hayes  Sound  region  is  built  principally  of  archaean  rocks, 
which  as  far  as  is  known,  continue  along  the  coast  southward,  and  as 
far  into  Jones  Sound  as  to  the  west  side  of  the  Harbour  Fjord.  This 
is  by  far  the  richest  ground,  both  in  number  of  species  and  denseness 
of  vegetation.  Out  of  the  109  species  found  in  the  regions  I  have  exa- 
mined, 22  only  are  found  in  the  archaean  territory,  whereas  5  only  are 
found  outside  it.  The  Cambrian  and  Silurian  deposits  are  the  poorest 
of  all,  therefore  the  flora  of  most  parts  of  the  coast  line  to  the  west 
along  Jones  Sound  is  very  poor  in  species,  and  shows  a  stunted  vege- 
tation. The  same  seems  also  to  be  the  case  in  the  Bache  Peninsula  and 
along  the  Grinnell  Land  east  coast,  which  is  formed  of  the  same  strata. 
The  Silurian  limestones  especially  give  an  extremely  poor  soil. 

Somewhat  better  conditions  for  the  vegetation,  prevail  in  the  south- 
western part  of  the  land,  where  younger  deposits,  devonian  and  car- 
bonian,  form  the  ground.  To  these  also,  partly  at  least,  is  due  the  richer 
flora  of  the  interior  of  Lady  Franklin  Bay  and  at  Lake  Hazen.  The 
vegetation  on  the  mesozoic  and  tertiary  beds  on  the  western  coast,  is 
too  little  known  for  any  opinion  to  be  formed  about  the  conditions  it 
affords  for  the  plants.  Considerable  parts  of  the  interior  are  covered  with 
ice  and  nevte,  but  no  continuous  inland  ice  exists.  The  loose  deposits 
are  either  formed  by  disintegiation  of  the  rock  in  situ,  and  at  most  have 
tumbled  down  in  heaps  at  the  foot  of  the  mountains,  or  else  they  have 
been  formed  on  the  bottom  of  the  sea  and  have  afterwards  become 
uplifted.     Such   is   the   origin   of  all  the  low  land  along  the  coast,  as 
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also  the  present  vallies  represent  former  fjord  bottoms.  No  deposits 
worth  mentioning  were  found,  which  were  due  to  a  former  glaciation  of 
greater  extent,  only  in  the  immediate  vicinity  of  present  glaciers,  there 
might  be  a  small  area  which  appeared  to  have  been  once  ice-covered. 
Doubtless  the  small  extent  of  glaciation  at  the  present  time,  stands  in 
connection  with  the  very  small  amount  of  precipitation,  concerning  which 
I  have  given  some  notes  in  my  Zusam.  Meteor,  in  Sverdrup,  Neues 
Land. 

The  knowledge  we  possess  about  tlie  flora  and  vegetation  of  the 
land,  comprises,  almost  without  exception,  only  the  coasts,  the  inland 
trips  generally  having  been  made  at  a  season,  when  no  considerable 
collections  could  be  made;  and  of  the  coasts  even,  only  some  portion 
may  be  said  to  be  comparatively  well  known  from  a  botanical  point  of 
view.  The  description  given  by  Greely  of  the  vegetation  in  the  Lake 
Hazen  Valley  implies,  that  there  would  probably  be  an  interesting  field 
for  botanists,  and,  as  there  are  also  in  other  parts  of  the  land  doubt- 
less large  tracts  affording  favorable  conditions  for  vegetation,  inland 
trips  during  the  summer  would  certainly  well  repay  the  pains  with  a 
rich  botanical  harvest.  But  our  expedition  wcus  not  equipped  for  such 
travelling. 

The  first  contribution  to  the  Ellesmereland  flora  is  to  be  found  in 
Osborn's  Stray  Leaves,  p.  244,  where  "poppies,  saxifrage  and  moss" 
are  mentioned  as  found  on  Cone  Island,  and  where  it  is  also  said  about 
the  vegetation  in  that  region,  that  it  is  much  better  developed  than  in 
Cornwallis  Island  to  the  south-west  (on  limestone  ground).  Specimens 
were  brought  on  board,  but  I  do  not  know  if  they  were  preserved. 

The  next  small  contribution  is  given  by  Durand  (Enum.  PI.  Smith 
S.),  where  however,  only  9  species  from  Cape  Isabella  and  the  adjacent 
Gale  Point  are  mentioned  as  collected  there  by  Hayes  in  1861.  Hayes 
himself  only  casually  speaks  of  mosses,  poppies,  etc.  from  that  locality, 
but  in  the  narrative  of  his  spring  journey  to  Grinnell  Land,  he  has 
mentioned  Saxifraga  oppositifolia,  Salix  ardica,  and  Festiica  ovina 
from  Cape  Frazer  (Op.  Pol.  Sea,  p.  341). 

The  botanical  results  of  the  NARES-expedition  which,  as  already 
mentioned  were  considerably  greater,  were  published  in  appendices  to 
the  Narrative  of  the  expedition  in  1878,  and  in  1880  the  botanist  of  the 
expedition  Mr.  Hart  has  himself,  in  the  Journal  of  the  Botany,  published 
an  account  of  the  botanical  observations  made  by  himself,  Captain 
Feilden,  Dr.  Moss  and  other  members  of  the  expedition.  The  contribu- 
tions to  our  knowledge  of  the  flora  of  the  land  laid  down  in  those  trea- 
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tises,  are  of  a  very  great  interest.  There  are,  however,  especially  per- 
haps in  the  iastmentioned,  not  a  few  erroi-s  in  the  identification  of 
species,  and  doubtless,  specimens  from  Danish  Greenland  have  become 
mixed  with  those  of  Ellesmereland,  so  as  to  give  rise  to  several  false 
statements  of  distribution.  As  I  have  had  an  opportunity  of  seeing 
the  specimens  of  Hart,  Feilden,  and  others,  now  kept  in  the  herbaria 
of  the  Natural  History  Museum  at  London  and  at  Kew  Gardens,  I  have 
been  able  to  correct  several  errors,  as  will  appear  in  the  treatment  of 
the  different  species. 

I  very  much  regret  not  to  have  had  any  opportunity  of  inspecting 
the  American  collections.  The  most  important  of  these  is  that  of  the 
GREELY-expedition,  made  at  the  greatest  part  at  Fort  Conger  in  Lady 
Franklin  Bay  and  in  its  vicinity.  The  meiin  collection  of  the  expedi- 
tion had  necessarily  to  be  left  behind  when  the  retreat  southwards 
began,  and  only  Greely's  "private  collection"  was  transported  to  Smith 
Sound  and  thence  home.  Where  the  specimens  have  come  to  anchor 
I  do  not  know,  but  the  vascular  plants  are  treated  by  Greely  himself 
in  Uie  Appendix  130,  Botany  of  the  Report  of  the  expedition;  Asa  Gray, 
S.  Watson  and  G.  Vasey,  however,  have  assisted  him  in  the  identifica- 
tion of  the  species.  Moreover  there  is  a  list  of  mosses  and  lichens  by 
Rev.  E.  Lehnert  and  A.  W.  Greely  and  some  lists  of  specimens  in 
the  collections.  In  his  *'Three  Years  of  Arctic  Service"  Greely  also 
gives  the  list  of  plants  with  a  few  additional  notes. 

Later  contributions  are  to  be  found  in  Wetherill,  List  1894,  where 
the  collections  of  the  Peary  Auxiliary  Expedition  of  that  year  are  treated, 
containing  a  few  plants  from  Cape  Faraday  and  a  greater  number  from 
"north  side  of  Jones  Sound",  viz.,  the  neighbourhood  of  Smith  and  Cone 
Islands  at  the  mouth  of  Fram  Fjord,  where  a  landing  was  made.  Fur- 
ther I  have  named  a  few  species  new  to  Ellesmereland  or,  at  least  to 
the  southern  parts  of  it  in  my  Prel.  Rep.  and  in  the  botanical  appendix 
to  SvERDRUP's  Neues  Land.^ 

Lastly  Mr.  Th.  Holm  of  Brookland,  D.  C.  has  kindly  sent  me  a 
list  of  plants  collected  by  the  American  geologist  Dr.  Stein  in  the  Smith 
Sound  region.  A  few  of  them  taken  in  Ellesmereland,  will  be  men- 
tioned in  the  following,  the  rest  will  be  inserted  in  another  paper  about 
the  flora  of  North- Western  Greenland  which  I  am  to  prepare  soon. 


*  As  I  have  only  seen  proof-sheets  of  the  English  edition,  of  which  the  editor  has 
not  thought  it  necessary  to  send  me  any  copy,  I  must  always  refer  to  the 
German  one,  the  editor  of  which,  Mr.  F.  A.  Brockhaus,  has  kindly  sent  me 
copies. 
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Thus  I  think  Ellesmereland  may  be  looked  upon  as  being  the  best 
explored  of  all  the  Arctic  American  Islands;  but  yet  large  parts  of  it 
form,  from  a  botanical  point  of  view  at  least,  an  entire  terra  incognita, 
and  as  I  could  sometimes  find  a  new  Ellesmereland  citizen  in  places 
which  I  was  inclined  to  regard  as  well  explored,  and  as  several  species 
are  only  found  in  an  isolated  locality,  I  think  many  further  additions 
will  be  made  when  another  botanist  comes  to  visit  the  land.  The  best 
known  districts  now  are  the  neighbourhood  of  Discovery  Harbour  in 
Lady  Franklin  Bay,  the  outer  part  of  Hayes  Sound  (Buchanan  Strait), 
the  environs  of  Fram  Harbour,  and  in  the  south  coast  Fram  Fjord,  Har- 
bour Fjord  and  Goose  Fjord.  The  east  coast  south  of  Cape  Isabella, 
the  eastern  part  of  the  south  coast  and  the  greater  parts  of  the  western 
and  northern  coasts  are  almost  totally  unknown. 

A  list  of  all  points  whence  collections  or  notes  of  species  exi»t,  is 
inserted  on  p.  16,  where  also  the  approximate  position  of  each  locality 
is  given. 

The  reader  will  perhaps  be  astonished  not  to  find  any  notes  about 
the  height  above  the  sea-level  to  which  the  different  species  attain.  At 
first  I  began  making  notes  about  it,  but  soon  I  came  to  the  conclusion 
that  it  was  of  no  interest.  The  height  is  of  very  little  consequence, 
perhaps  of  none  at  all,  in  these  regions.  Indeed  the  higher  plants  were 
most  abundant  in  the  low-lying  grounds  or,  rather  in  the  slopes  at  the 
foot  of  the  mountains,  but  their  diminishing  number  and  more  stunted 
growth,  such  as  could  be  observed  in  many  places  when  one  went  up 
the  mountain  sides,  was  not  due  to  the  higher  level,  but  to  the  decrea- 
sing depth  of  loose  soil  and  often  to  the  lesser  water-supply.  Where 
there  was  enough  soil,  and  where  some  water  trickled  down  even 
during  the  summer,  after  the  melting  of  the  main  mass  of  winter-snow 
was  over,  there  also  vegetation  would  be  found,  which  was  not  inferior 
to  that  of  lower  levels.  Indeed,  the  richest  vegetation,  both  as  to  density, 
development  of  the  plants  and  numbers  of  species,  was  always  found 
in  slopes  some  hundred  feet  above  the  sea-level.  Even  at  heights  of  a 
thousand  feet  or  more,  there  would  be  a  flourishing  vegetation,  if  only 
the  other  conditions  were  favorable.  In  few  places  have  I  seen  such 
tall  grasses  as  in  the  plateau  of  the  peninsula  between  the  Groose  Fjord 
and  the  Walrus  Fjord,  at  a  height  of  more  than  1000  feet,  and  often, 
when  after  climbing  a  steep  slope  of  some  hundred  or  a  thousand  feet 
which  was  very  bare  except  for  mosses  and  lichens,  one  arrived  at  a 
ledge  or  plateau,  one  would  find  a  vegetation  which  was  not  any  poorer 
than   that   near   the    sea.     In   fact  two  circumstances  are  decisive,  the 
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water  supply  during  the  time  of  vegetation,  and  the  exposure.  South- 
ward slopes  with  water  enough,  always  held  the  best  developed  vege- 
tation. 

The  system  followed  in  tlie  special  treatment  of  the  Ellesmereland 
plants  is  that  of  Engler  &  Prantl,  Planzenfam.  The  order  of  the 
families  is  reversed,  because  I  had  to  begin  with  the  vascular  plants, 
the  lower  cryptogamae  will  follow  in  other  papers.  In  many  cases, 
rather  wide  limits  have  been  drawn  for  the  species;  it  may  be,  that 
sometimes  they  are  even  too  wide,  but  I  have  thought  it  better  to  use 
a  collective  species  name  than  to  separate  as  species  forms  which  I 
could  not  with  certainty  look  upon  as  constant  Indeed  I  do  not  doubt 
that  in  several  genera  there  are  such  collective  species,  that  will  some 
time  or  other  be  separated  into  several  species  of  a  narrower  limit. 
But  for  that  a  closer  study  is  necessary  than  that  which  I  could  bestow 
upon  them  when  working  in  the  field,  and  to  make  such  a  separation 
in  a  number  of  herbarium  specimens  I  do  not  think  is  advisable.  In 
many  cases,  I  think  experimental  culture  such  as  is  possible  only  in 
an  arcUc  biological  station  will  be  required  before  a  definite  treatment 
is  possible. 

As  for  the  synonymic,  I  have  always  tried  to  go  back  to  the  oldest 
work  in  which  the  plant  in  question  is  described.  Besides  I  have  quoted 
the  principal  synoptic  floristic  works  about  different  parts  of  the  Arctic 
Regions,  papers  including  the  new  additions  to  a  district,  or  treating  the 
distinction  or  synonymic  of  the  species  in  question.  Under  "occurrence" 
are  mentioned  all  places  where  the  plant  is  collected  (with  the  numbers 
from  my  catalogue  of  collections  added,  which  will  be  used  in  the  labels 
of  the  specimens)  or  noted.  For  very  common  species  no  special  loca- 
lities are  recorded.  As  for  the  collections  of  others,  **!'*  signifies  that  I 
have  seen  specimens. 

The  Ellesmereland  flora  as  it  is  known  at  present,  includes  115 
vascular  plants;  10  species  more  I  have  taken  up  in  the  list  as  doubt- 
ful even  though  I  should  have  been  most  inclined,  for  reasons  stated 
in  each  case,  to  exclude  them  altogether;  however  I  have  not  thought 
myself  entitled  to  do  so,  as  I  have  had  no  opportunity  of  proving  that 
a  mistake  has  been  made.  In  many  other  cases,  I  have  seen  the  speci- 
mens which  have  given  rise  to  a  wrong  statement  and  have  put  the 
plant  in  its  right  place. 

The  115  species  belong  to  the  following  families  represented  by  the 
numbers  of  species  added: 
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Compositae 7    !     Cruciferae 13 

Campanulaceae 1         Papaveraceae     ......     1 

Ranunculaceae 6 

Caryophyilaceae 10 

Polygonaceae 2 

Salicaceae 1 

Juncaceae 3 

Cyperaceae 15 

Gramineae 20 

Lycopodiaceae 1 

Equisetaceae 2 

Polypodiaceae 4 


Scrophulariaceae 4 

Plumbaginaceae I 

Primulaceae 1 

Diapensiaceae 1 

Ericaceae 2 

Pyrolaceae 1 

Onagraceae 1 

Empetraceae 1 

Rosaceae 5 

Saxifragaceae 12 


The  genera  represented  by  the  largest  number  of  species  are  Carex 
and  Saxifraga  (11),  RanunciUiLS  (6),  Draba  and  Poa  (5),  Pedicularis, 
PotentUla  and  Olycsria  (4). 

Only  two  genera,  Androsace  and  Chrysosplenium  are  not  present 
in  Greenland,  and  only  two  more  species  are  totally  absent  from  all 
parts  of  that  country,  viz.  Alsine  Rossii  and  Carex  membranopacta 
(and  besides  the  new  Taraxacum  pumilum  and  Poa  evagans).  This 
ought  of  course  to  bear  out  the  opinion  of  Hooker  (App.  Nares)  that 
the  flora  of  Ellesmereland  is  entirely  Greenlandic ;  even  after  the  number 
of  species  has  been  brought  up  from  the  69  he  reckoned  with  to  115, 
still  the  resemblance  to  the  Greenland  flora  might  seem  to  be  almost 
unaltered.  Even  at  the  first  glance  it  must  seem  astounding  that,  if  a 
limit  between  a  European  flora  in  Greenland  and  an  American  one  to 
the  west  can  be  drawn  at  all,  the  line  should  not  follow  the  border  of 
Greenland  but  should  make  such  a  deflection  as  to  include  Ellesmere- 
land and  to  exclude  it  from  the  other  Arctic  Islands.  Indeed  it  would 
seem  a  priori  more  probable,  that  its  affinity  with  the  flora  of  the  Arctic 
American  Archipelago  was  at  least  equally  prominent.  Now  it  must  be 
kept  in  mind,  that  the  archipelago  includes  a  considerable  area  and 
stretches  as  far  south  as  about  62''  (Baffin  Land)  in  the  eastern  part, 
and  about  68  *  (Victoria  Land)  in  the  western  part.  When  the  species 
belonging  only  to  those  southern  localities  are  excluded,  as  they  must  of 
course  be  for  the  sake  of  a  comparison  which  shall  not  be  quite  unnatural, 
it  will  be  found  that  the  flora  lists  are  nearly  identical.  I  cannot  at 
present  give  any  such  list  or  any  number  of  species  for  the  Arctic 
Islands  as  a  revision  of  their  flora  must  first  be  made,  but  this  much  I 
know   about   it,  that  I  can  assert  that  the  Ellesmereland  flora  is  very 
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nearly  —  and  nearest  —  allied  to  that  of  those  other  islands  (except 
the  southern). 

But  still  the  opinion  of  Hooker  holds  true  if  it  is  only  altered  in 
so  far  as  the  comparison  is  not  made  with  the  flora  of  Greenland  as 
a  whole,  but  with  that  of  the  northern  parts  and  especially  of  the  region 
which  lies  nearest  to  Ellesmereland  —  north-western  Greenland.  It 
would  lead  too  far  here  to  go  into  the  question  of  the  history  of  the 
Greenland  flora  which  has  been  made  the  subject  of  quite  a  literature, 
it  may  suffice  to  accentuate  the  fact,  that  the  Greenland  flora  is  no 
unity,  there  are  great  differences  in  the  communities  of  species  belonging 
to  the  different  parts,  which  clearly  show  that  an  immigration  from 
different  quarters  must  have  taken  place  in  post-glacial  times,  and  the 
region  north  of  Melville  Bay  especially,  has  a  number  of  american 
immigrants  large  enough  to  show  that  here  the  influence  of  the  near 
neighbourhood  to  the  american  flora  has  been  considerable,  i.  e.  the 
invasion  of  american  species  —  from  Ellesmereland  —  has  put  a  con- 
spicuous mark  upon  the  flora  of  that  region. 

But  before  this  fact  can  be  clearly  shown,  it  is  necessary  to  make 
a  division  of  the  Ellesmereland  flora  and  thereby  show  its  truly  american 
character,  and  first  of  all,  the  distribution  of  the  species  within  the  area 
itself  must  be  examined.  Of  the  115  Ellesmereland  species  58  (50  Vo) 
are  spread  all  over  the  land  (the  little-explored  western  coast  is  here 
left  out  of  consideration),  and  of  these  again  50  are  circumpolar  species 
spread  in  most  parts  of  the  Arctic  Regions  or  besides  also  to  the 
south.  Of  the  8  others,  most  are  western  species  with  their  principal 
area  in  America— Greenland;  13  species  are  found  only  in  the  southern 
coast,  13  more  there  and  in  the  Hayes  Sound  region  of  the  east  coast; 
10  in  the  latter  region  alone,  3  there  and  to  the  north,  6  are  found  in 
the  northern  parts  alone.  To  the  first  group,  the  species  spread  in  all 
parts  of  the  land,  probably  also  the  now  first  distinguished  Draba  sub- 
capitata  belongs.  Of  special  interest  is  a  group  of  11  species  found 
both  in  the  northern  as  well  in  the  southern,  especially  the  south-western 
part  of  the  land,  but  not  in  the  Hayes  Sound  territory.  Some  of  them 
are  rather  common  in  the  regions  where  they  are  found,  and  their  ab- 
sence from  the  middle  part  of  the  eastern  coast,  where  the  natural 
conditions  would  doubtless  be  quite  favorable  to  them,  can  hardly  be 
accounted  for  in  any  other  way  than  that  they  have  immigrated  from 
the  south-west,  where  they  are  spread  (except  for  the  new  species 
Tarax(zcum  pumUum?),  and  that  they  have  in  their  wandering  along 
the  coast  not  yet  reached  Hayes  Sound.      The  conditions  for  spreading 
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overland  to  that  district  from  the  west  coast  are  very  unfavorable.  Among 
these  last-mentioned  11  species,  there  are  3  not  found  in  Greenland, 
and  the  others  there  are  generally  restricted  to  the  northern  parts. 

Now  I  think  that  a  comparison  with  the  flora  of  north-western 
Greenland  may  be  undertaken,  in  order  to  see  how  far  the  affinity  goes, 
and  if  it  holds  true  that  this  flora  as  well  as  that  of  Ellesmereland  may 
be  called  entirely  Greenlandic  and  not  American.  Indeed  it  would  have 
been  very  desirable  to  have  at  hand,  for  this  comparison,  a  revised  list 
of  the  flora  of  the  north-western  part  of  Greenland,  but  as  I  have  not 
yet  had  the  time  to  make  up  such  a  list,  as  I  intend  to  do,  the  com- 
paring must  be  done  without  it.  Nathorst,  N.  W.  Gronl ,  gives  a  list 
of  88  species,  but  by  the  additions  since  made  by  Meehan,  Wetherill, 
and  myself,  the  number  of  species  has  been  brought  up  to  about  the 
same  as  that  in  Ellesmereland. 

In  the  Ellesmereland  flora  there  are  72  species  (63  ^/o)  which  are 
circumpolar  plants  spread  all  over  the  Arctic  Regions  and  partly  out- 
side them  also.  Nearly  every  one  of  them  is  found  in  north-western 
Greenland  also,  and  consequently  the  percentage  of  such  species  may 
be  taken  to  be  the  same  there  as  on  the  American  side  of  the  boun- 
dary formed  by  Smith  Sound,  Kane  Basin,  Kennedy  and  Robson  Chan- 
nels. As  it  is  hardly  possible  to  say  anything  about  the  former  home 
of  these  plants  and  their  ways  of  migration,  most  of  them  must  be  left 
entirely  out  of  consideration.  Five  more  species,  Campanula  uniflora, 
Potentilla  ptUchdla,  Saxifraga  aizoides,  Carex  glareosa,  C.  nardina, 
may  be  added  to  these  as  circumpolar;  even  if  tliey  have  not  yet  been 
recorded  from  Arctic  Siberia  (or  from  Asia  at  all),  they  are  probably 
overlooked  there.  Pedicularis  lanata,  absent  from  East  Greenland,  is 
one  of  the  species  in  the  last  group  of  eleven  species  (p.  11)  and  is 
spread  in  Western  Greenland  from  the  north  to  67**;  doubtless  it  has 
reached  there  by  way  of  Ellesmereland.  Saxifraga  Hirculus  in  the 
south  coast  of  Ellesmereland,  must  be  an  immigrant  from  the  western 
islands,  in  Greenland  where  it  is  only  found  in  the  northern  part  of 
the  east  coast,  it  probably  has  immigrated  from  the  south-east.  Arenaria 
ciliata,  Carex  ustulata,  and  C.  ursina  are  of  very  sporadic  occurrence 
in  the  Arctic  Regions,  but  the  two  latter  have  most  probably  come  to 
Ellesmereland  from  the  American  side,  none  of  them  are  found  in  north- 
western Greenland.  The  occurrence  of  Carex  pedata  and  Agropyrum 
violaceum  is  rather  curious,  as  they  are  found  nowhere  in  the  arctic 
islands  and  in  Greenland  only  further  south. 

There   are   in   North-western   Greenland  at  least  four  species  of  a 


Digitized  by 


Google 


1898-1902.  No.2.]     VASCULAR  PLANTS  OF  ELLESMERELAND.  13 

decidedly  american  origin,  all  found  in  Ellesmereland  but  not  spread  to 
the  soulh  in  Greenland;  these  are  Pedicularis  capitata,  P.  arctica, 
RanunoulUrS  Sdbinei,  Taraxacum  hypardicum  to  which  may  be 
added:  PotentiUa  VaMiana  (south  to  69*^,  Arabia  arenicola  (all  over 
West  Greenland),  Hesperia  Pallasii  (spread  from  America  through 
Arctic  Asia  to  Novaja  Semija,  but  absent  in  East  Greenland  and  Spits- 
bergen), Aspidium  fragrans  (it  has  probably  come  to  its  South  Green- 
land area  by  some  other  way  than  from  Ellesmereland).  Species  that 
have  immigrated  by  way  of  Ellesmereland  but  have  spread  also  to 
Norlh-eastern  Greenland  are:  PotentiUa  rubricaulis,  Saxifraga  tri- 
cuapidala  (in  West  Greenland  south  to  64**),  LesqusreUa  arcfica  (west 
coast  to  69**),  Erigeron  composittis  and  Dryas  integrifolia  (all  over 
the  west  coast),  Pleuropogon  Sabinei  (although  occurring  even  in  Arctic 
Asia,  Novaja  Semija  and  Franz  Jo.seph  Land).  Poa  abbreviata  is  a 
common  arctic  American  plant,  spread  in  Greenland  in  both  coasts 
south  to  70**;  although  it  is  found  in  Spitsbergen,  Franz  Joseph  Land 
and  Novaja  Semija,  it  must  be  assumed  to  be  an  immigrant  from  the 
west;  the  same  is  the  case  with  Aira  caespitosa  var.  arctica^  although 
as  yet  only  known  from  the  northern  east  coast.  Kobresia  bipartita 
and  Dupontia  Fisheri  are  not  yet  found  in  North-western  Greenland, 
but  as  the  former,  which  is  absent  from  the  whole  of  Arctic  Asia  and 
Europe,  is  found  only  north  of  64  **  in  the  west,  and  of  71  **  in  the  east 
coast  of  Greenland,  and  the  latter  only  within  a  limited  area  of  Danish 
Greenland,  they  must  be  regarded  as  western  species.  Aira  flexuosa 
IS  not  as  yet  known  from  other  arctic  localities  in  America  and  might 
possibly  be  an  eastern  immigrant,  but  as  it  is  found  in  Labrador  it  has 
most  probably  come  that  way  to  Greenland,  even  if  it  may  have  come 
to  Ellesmereland  from  the  south-east,  that  is  to  say  from  Greenland. 

The  Ellesmereland  species  not  found  in  Greenland  and  of  a  deci- 
dedly american  origin  are :  Androsace  septentrionalis,  Chrysosplenium 
aUemifolium  (representing  genera  lacking  in  Greenland),  Alsine  Rossii, 
Carex  membranopa^da.  Among  the  72  circumpolar  species  there  are 
four,  the  Greenland  distribution  of  which  is  such,  as  to  make  their 
western  immigration  thither  probable,  viz. :  Saodfraga  flagellaris,  Braya 
purpurascens,  Eutrema  Edwardsi,  Ranunculus  affinis.  Finally,  the 
distribution  of  the  following  species  is  too  little  known  as  yet  for  any 
opinion  to  be  formed  about  their  original  home  and  ways  of  migration : 
Taraxacum  phymatocarpum,  T  pumilum,  Saxifraga  *  exaratoides, 
Draba  subcapitaia,  Sagina  intermedia,  Olyceria  Vahliana,  O.  an- 
gustaia,  Poa  evagans. 
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The  result  of  the  preceding,  may  be  summarized  thus:  There  are 
29  species  (25  ^/o)  in  the  Ellesmereland  flora,  which  can  hardly  have 
come  but  from  the  west,  consequently  there  is  a  strongly  pronounced 
american  feature  in  the  flora  of  the  island.  But  as  most  of  these  plants 
are  also  found  in  the  northern  part  of  the  Greenland  west-coast,  there 
also  the  american  immigration  forms  a  prevalent  feature.  And  also 
in  the  flora  of  the  north-eastern  Greenland  coast,  the  american  species 
play  a  prominent  part. 

The  29  species  are  the  following  (occurrence  in  West  Greenland 
marked  with  *  and  as  well  in  North-East  Greenland  with  **): 

*  Taraxacum  hyparcticum.  *  Eutrema  Edwardsi. 
**  Erigeron  compositus.                     **  Lesquerella  arctica. 

*  Pedicularis  capitata.  **  Ranunculus  affinis. 

*  —         lanata.  *  —  Sabinei. 

*  —         arctica.  *  Arenaria  ciliata. 
Androsace  septenti*ionalis.  Alsine  Rossii. 

**  Dryas  integrifolia.  Carex  membranopacta. 

**  Potentilla  rubricaulis.  *     —      ustulata. 

*  —        Vahliana.  *     —     ursina. 
Chrysosplenium  alternifolium.  **  Kobresia  bipartita. 
Saxifraga  Hirculus.  **  Poa  abbreviata. 

**         —        flagellaris.  *  Dupontia  Fisheri. 

**         —        tricuspidata.  **  Pleuropogon  Sabinei. 

*  Hesperis  Pallasii.  *  Aspidium  fragrans. 
**  Braya  purpurascens. 

With  this,  the  short  sketch  of  the  affinity  of  the  Ellesmereland 
flora  must  end  for  the  present,  I  hope  to  give  it  a  more  detailed  treat- 
ment in  future,  but  I  have  felt  that  such  a  review  would  be  in  its  right 
place  here,  and  therefore  I  have  compiled  it  in  such  a  way  as  the 
materials  at  hand  would  allow. 

Finally  I  have  to  make  acknowledgements  to  all  those  who  have, 
in  some  way  or  another,  helped  to  forward  my  work.  Some  of  my 
comrades  in  the  expedition,  contributed  materially  to  the  collections  and 
observations;  among  whom  I  have  especially  to  mention  my  dear  friend, 
the  late  Mr.  Schei,  geologist  of  the  expedition,  whose  premature  death 
has  been  a  heavy  loss  for  the  working  out  of  the  results  of  the  expedi- 
tion. Mr.  Schei  made  many  contributions  to  the  botanical  investigation 
of  Ellesmereland  and  especially,  as  will  appear  in  another  paper,  to  that 
of  adjacent  islands  where  I  have  not  myself  been. 
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I  owe  a  great  debt  of  gratitude  to  the  Keeper  of  the  herbarium  at 
the  Royal  Gardens  at  Kew,  Mr.  Hemsley,  and  to  the  first  Assistant  Dr. 
Staff,  as  also  to  the  Assistants  at  the  Botanical  Department  of  the 
Natural  History  Museum  of  London,  Messrs  Britten,  Baker  and  Rendle, 
who  all,  with  the  greatest  good  will,  facilitated  my  work  when  I  was 
studying  the  important  collections  from  the  English  arctic  expeditions 
with  their  treasure  of  original  specimens  of  the  species  established  by 
Rob.  Brown,  Richardson,  W.  J.  Hooker,  and  others. 

To  the  Secretary  of  the  Linnaean  Society,  Mr.  B.  Daydon  Jackson 
I  tender  my  sincerest  thank  for  his  kindness  in  letting  me  examine  some 
species  of  importance  for  my  work  in  the  herbaria  of  Linnaeus  and 
J.  E.  Smith,  and  also  some  small,  but  interesting,  arctic  collections  be- 
longing  to  the  Society. 

Further  I  am  greatly  indebted  to  Professor  Warbong,  who  put 
at  my  disposal  the  rich  arctic  herbarium  of  the  Museum  of  the  Uni- 
versity  at  Copenhagen,  and  to  my  old  friend  Inspector  Ostenfeld,  the 
author  of  the  Flora  Arctica,  who  was  always  willing  to  let  me  profit 
by  his  comprehensive  knowledge  of  literature  concerning  arctic  plants, 
during  the  long  time  in  which  I  was  occupied  comparing  my  material 
with  the  Copenhagen  collections. 

To  the  Director  of  the  Botanical  Department  of  the  Stale  Museum 
at  Stockholm,  Professor  Lindman,  I  am  indebted  for  the  loan  of  some 
inportant  plants  from  that  Museum,  and  my  old  and  honoured  friend. 
Professor  Nordstedt  of  Lund  has  now,  as  in  so  many  previous  in- 
stances, helped  me  in  procuring  literature  and  in  other  ways.  I  have 
to  thank  my  friend.  Professor  Murbeck  of  Lund,  not  only  for  some 
valuable  hints  for  this  work^  but  also  for  all  that  I  have  learnt  from 
him  in  systematic  botany  in  bygone  years.  To  my  friend,  Professor 
WnxB  of  Kristiania,  I  am  indebted  on  many  grounds,  and  now  as  well 
[or  the  trouble  he  has,  as  Editor  of  the  ''Report",  taken  in  getting  this 
treatise  printed.  Finally  I  have  to  acknowledge  my  debt  of  gratitude 
to  Mrs.  E.  Fearenside,  who  has  kindly  revised  the  English,  and  to  Miss 
L.  Bergklint,  who  has  made  the  drawings  and  photographs  for  the 
present  paper,  and  to  Mr.  Robert  Larsson,  who  has  helped  me  to  read 
the  proofs. 

Lund,  Sweden.    March  1906. 
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List  of  Ellesmereland  localities, 

with  their  approximate  geographical   position. 


North  coast:  Lat  N. 

Cape  Alexandra 83°  3' 

Ward  Hunt  Island 83°  5' 

James  Ross  Bay SS'M' 

Cape  Joseph  Henry 82°48' 

Feilden  Peninsula 82°42'— 48' 

Egerton  Valley 82°40' 

Dumbbell  Bay 82°28' 

Floeberg  Beach 82°27' 

Grinnell  Land: 

Shift  Rudder  Bay 8r50' 

Cartmel  Point 81°45' 

St.  Patrick's  Bay Sl'iS' 

Lady  Franklin  Bay 

Water  Course  Bay    .......    .  8r42' 

Beilot  Island 8r40' 

Alexandra  Lake 81°44' 

Discovery  Harbour 8r43' 

Muskox  Bay 8r40' 

Lake  Hazen 81°33'-58' 

Radmore  Haibour 80°22' 

Cape  Collinson 80"  5' 

Cape  Frazer 79°45' 

Dobbin  Bay W45' 

Princess  Marie  Bay 79'20' 

Norman  Lockyer  Island 79"'23' 

(Walrus  Island) 

Franklin  Pearce  Bay 79°28' 

Victoria  Head 79°16' 


Long  W. 
77° 
75° 
64°30' 
63°30' 
63°30' 
63° 
62° 
61° 


63°30' 

63° 

64° 

64°30' 

65° 

65°30' 

65°30' 

66°30' 

68°-73° 

70°30' 

71° 

71°30' 

73° 

74°— 78° 

74°30' 

75° 
73°30' 
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Hayes  Sound  Region:  Lat.  N. 

Interior  of  Hayes  Sound 

Mouth  of  Flagler  Fjord 79°  4' 

"Fort  Juliane" 79°  3' 

Beitstad  Fjord 79°  2' 

Weyprecht  Islands 79° 

Alexandra  Fjord 78°48'-57' 

Skraiing  Island 78°53' 

Twin  Glacier  Valley 78°45'— 50' 

Buchanan  Strait  (outer  part  of  Hayes  Sound)  78°50' 

Cape  Viele 78°53' 

Eskimopolis  (Deserted  Village)    .    .    .     .  78°52' 

LasUaea  Valley     .........  78°52' 

Cape  Rutherford 78°49' 

Fram  Harbour 78°45' 

Cocked  Hat  Island 78°48' 

Bedford  Pim  Island 78°42'-47' 

Cape  Sabine 78°44' 

Brevoort  Island 78°43' 

Southern  East  Coast: 

Cape  Isabella 78°20' 

Gale  Point 78°13' 

Cape  Faraday 77°35' 

South  Coast: 

Fram  Fjord 76°20'— 25' 

Cone  Island 76°12' 

Harbour  Fjord 76°25'— 40' 

Big  Valley 76°28' 

Seagull  Rock 76°28' 

Spade  Point. 76°28' 

Anchorage  of  the  "Fram" 76°30' 

Lake  Valley 76°30' 

Barren  Vallies 76'37' 

Sir  Inglis  Peak 76°25'-32' 

Western  Sound 76°30' 


Long.  W. 

76°30' 

77° 

77=30'_79° 

76°30' 

75°50'— 76°50' 

75°50' 

76° 

75°-76° 

75°50' 

75°30' 

75°30' 

75° 

75° 

7'4°50' 

74°25'-50' 

74°25' 

74°20' 


75° 
76° 

78° 


81°— 81°30' 

81°30' 

84°20'-45' 

84°20' 

84°30' 

84°32' 

84°30' 

84°25' 

84°25' 

84°40' 

84°45' 
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Ut  N.  Long.  W. 

South  Cape  Fjord 76°25'— 37'  85' 

South  Cape 76°21'  84'50' 

Muskox  Fjord 76*^—38'  87*40' 

Goose  Fjord 76°23'-51'  88'40' 

CasUe  Rock 76°37'  SSTW 

Valley  inside  the  Castle 76°39'  88°40' 

4th  quarters 76°40'  88'40' 

Wolf  Valley 76'40'  88°40' 

Yellow  Hill 76''42'  88*40' 

Midday  Knoll 76'44'  88°46' 

Bottom  Valley 76°53'  88*40' 

Gallows  Point 76*50'  SSTW 

3rd  quarters 76*49'  88*40' 

Ptarmigan  Gorge 76*48'  88*40' 

Low  land  over  to  the  bottom  of  Walrus 

Fjord 76*35'  88*46' 

Falcon  CUff 76*29'  88*40' 

Gull  Cove 76*23'  88*45' 

Walrus  Fjord 76*23'-37'  SSW 

West  Coast: 

Hell  Gate 76*23'-50'  89*20' 

Reindeer  Cove 76*42'  89*15' 

Lands  End 76*52'  89*30' 

Nordstrand 76*58'  89* 

Eidsfjord 77*20'  87* 

Baumann  Fjord 77*20'-78*  83*— 88* 

Coal  Bay 77*20'  83*30* 

Braskerud  Plain 78*30'  82*30' 

Bay  Fjord .  79°  82*-85* 
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The  species  of  vascular  plants  hitherto 
found  in  EUesmereland. 

Compositae. 

Taraxacum  hyparcticum,  Dahlst. 

T.  hypardicum,  Dahlstedt,  Stud.  arkt.  Tarax.,  1905;  T.  phymcUocarpum,  SiMMoifs, 
Prel.  Rep.  et  Bot  Arb.,  ex  p.,  dou  Vahl;  T.  Dens-Leonis,  Hart,  Bot  Br.  Pol. 
Exp.,  ex  p. ;  T.  officinale  var.  pcUHda,  Greelt,  Rep.,  ex  p.;  Leontodon  poUusire, 
Hooker,  F1.  Bor.  Amer.  (?). 

Fig.  Dahlstedt,  I.  c;  Tab.  nostra  1,  fig.  1. 

At  first  I  thought  all  my  Taraxaca  to  be  referable  to  T.  phyma- 
tocarpum,  Vahl,  which  therefore  was  quoted  in  my  Prel.  Rep.,  but 
afterwards  I  found  that  I  had  two  species  from  Ellesmereland  besides 
one  other  from  N.  W.  Greenland.  In  the  mean  time,  however,  Mr.  H.  Dahl- 
stedt, Assistant  at  the  State  Museum  in  Stockholm,  the  well-known 
ITteropcJtim-specialist,  had  begun  a  comparative  study  of  the  arctic  forms 
of  Taraxacum,  and  as  he  wished  to  see  my  collection,  it  was  sub- 
mitted to  his  inspection,  with  the  result,  that  he  arrived  at  the 
conclusion,  that  most  part  of  the  collection  from  Ellesmereland  was 
to  be  referred  to  an  allied  new  species,  T.  hypardicum,  whereas 
the  tnie  T.  phymatocarpum  was  only  represented  by  a  single  individual. 
Besides  he  found  still  another  new  species.  The  two  latter  I  had  thought 
to  belong  to  the  real  T.  phymatocarpum.  As  Dahlstedt,  I.  c,  has  given 
a  detailed  diagnosis  of  the  different  species,  it  may  be  enough  here  to 
refer  to  his  paper.  The  above  list  of  synonyms  could  perhaps  be  increased 
by  some  more  references,  but,  as  the  statements  in  literature  are  always 
referable  to  several  species  at  a  time,  I  have  refrained  from  doing  so. 

T.  hyparcticum  is  mostly  found  in  rock-ledges  and  slopes  with  a 
rich,  densely  vegetation-clad  soil,  sometimes  also  in  the  clay-plains  of 
valley  bottoms.  It  begins  to  show  its  flowers  at  the  end  of  June  or 
beginning  of  July,  and  soon  is  to  be  found  with  fruit  in  abundance. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (specimens  of 
Hart  and  Feilden  in  the  Nat.  Hist.  Museum  !).  East  Coast:  Hayes  Sound, 
mouth  of  Flagler  Fjord,  Beitstad   Fjord,   Skrftling  Island  in  Alexandra 
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Fjord;  Fram  Harbour  (1086);  Cocked  Hat  Island;  Bedford  Pirn  Island, 
south  side  (1188).  Soulhern  coast:  Western  valley  in  Fram  Fjord  (1627); 
Harbour  Fjord,  in  several  places  (2557,  2582);  more  scarce  and  stunted 
to  the  westward  in  the  lime  and  sandstone  regions:  Muskox  Fjord  (2118, 
2136);  Goose  Fjord,  in  several  localities  (3582,  3645,  3955).  Western 
coast:    Coal  Bay  in  Baumann  Fjord,  Bay  Fjord  (leg.  Bay,  479). 

Distribution:  Northwestern  Greenland  (Foulke  Fjord),  probably 
over  the  western  islands  of  the  Arctic  American  Archipelago  and  the 
arctic  coast  of  the  continent.  I  have  seen  specimens  that  seemed  to 
belong  to  this  species,  from  Duckett  Cove  (Parry,  2nd  voyage).  Parry, 
3rd  voyage  (Port  Barrow?),  and  some  collected  by  Rae  on  the  coast 
at  the  Coppermine  River  and  at  Cape  Krusenstern. 

Taraxacum  phymatocarpum,  J.  Vahl. 

T.  phymatocarpum,  Vahl,  FL  Dan.,  T.  2298,  1840;  Dahlstedt,  Stud,  arkt  Tarax.; 
Lange,  Consp.  Fl.  Groenl.,  ex  p.;  Kruuse,  List  E.  Greenl.,  ex  p.;  non  Kjellmaic, 
in  Vegaexp.;  ncc  Andersson  &  Hesselman,  Spetsb.  k&rlv.;  nee  alii;  T.  offlci' 
nale,  Nathorst,  N.  W.  GrOnl.,  ex  p. 

Fig.  Fl.  Dan.,  T.  2298;  Dahlstedt.  1.  c. 

This  species  seems  to  have  a  very  narrow  range,  as  it  is  found, 
outside  of  Greenland,  only  in  Ellesmereland,  all  other  statements  being 
transferred  by  Dahlstedt  to  other  species  (cf.  1.  c,  p.  8),  especially 
T.  ardicum,  (Trautv.)  Dahlst. 

Among  my  Taraxaca,  it  was  represented  only  by  a  single  indivi- 
dual, collected  together  with  a  few  specimens  of  the  following  species 
on  a  clayey  sloj>e  at  the  interior  part  of  the  Goose  Fjord,  August  13th 
1901,  when  the  plants  had  just  begun  to  flower. 

Occurrence.  South  coast,  at  Ptarmigan  Gorge  in  the  Goose 
Fjord  (4265)1. 

Distribution:  Greenland,  northern  parts  of  both  coasts;  Elles- 
mereland. 

Taraxacum  pumilum,  Dahlst. 

T.  pumilum,  Dahlstedt,  Stud,  arki  Tarax.,  1905;   T.  Dens-Leonis,  Hart,  Bot  Br. 
PoL  Exp.,  ex  p. ;  T.  offtcinoXe  var.  pallida,  Greely,  Rep.,  ex  p. 
Fig.  Dahlstedt,  1.  c;  Tab.  nostra  1,  fig.  2. 

This  very  characteristic  little  plant  I  had  taken  to  be  the  true  T.  phy- 

mcUocarpunif  principally  as  it  had  developed  pollen,  in  contradistinction 

to  the  common  Ellesmereland  form.     Dahlstedt,   however,  has  shown 

it  to  be  distinct  from  that  also. 


I  have  given  it  a  number  of  its  own  and  removed  it  from  n.  3394  where  it  lay 
previously  (not  under  230^  as  Dahlstedt,  1.  c,  p.  24-,  erroneously  writes). 
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Judging  from  available  herbarium  specimens  it  must  be  a  very  rare 
form,  limited  entirely  to  Ellesmereland  or  perhaps  also  spread  to  the 
south  west.  Indeed,  I  cannot  affirm  that  other  specimens  than  those 
mentioned  by  Dahlstedt,  I.  c,  p.  27,  belong  to  it,  as  the  other  specimens 
that  I  am  inclined  to  refer  to  it,  were  in  a  rather  bad  state.  Such  was 
the  case  especially  with  the  specimen  of  Feilden,  mentioned  below, 
which  I  take  to  belong  here  only  because  it  had  the  characteristic 
leaves  of  T.  pumilum.  Dahlstedt,  I.  c,  p.  28,  thinks  the  stunted  form 
of  T.  Dens-Leonis,  that  Hart,  1.  c,  p.  33,  speaks  of  as  frequent  in  Dis- 
covery Bay,  to  be  this  species,  which  is  the  more  probable  as  Greely, 
1.  c,  p.  14,  says  under  T.  officinale  var.  pallida:  '*There  were  two 
shades  of  colour,  deep  yellow,  and  yellowish  white".  The  latter  doubt- 
less is  T.  hypardicum,  but  the  former  accords  best  with  T.  pumilum. 

All  the  species  of  the  phymatocarpum-gvoxx^  must  be  presumed 
to  be  of  a  very  late  origin,  because  of  their  existence  only  within  rather 
limited  areas,  mostly  inside  the  line  of  former  glaciation,  but  among  the 
forms  here  in  question  T.  pumilum  may  be  taken  to  be  the  youngest, 
as  its  area  seems  to  be  even  smaller  than  that  of  the  others. 

Occurrence.  North  Coast:  Dumbbell  Harbour,  leg.  Feilden  (Nat 
Hist.  Museum  herb.!).  East  Coast:  Discovery  Harbour,  Hart,  Greely  (?) 
South  Coast:  Goose  Fjord  (3394,  cf.  note  p.  21). 

Distribution:  Arctic  American  Archipelago:  Ellesmereland,  Mel- 
ville Island  (I  must  refer  hither  a  specimen  in  the  Nat.  Hist.  Mus.,  col- 
lected by  Sabine).  That  T.  pumilum  should  have  come  to  Ellesmere- 
land from  the  west  is  made  probable  by  its  appearence  in  the  northern 
part  of  the  land  as  well  as  in  the  south-western  part,  whereas  it  is 
doubtless  lacking  in  the  Hayes  Sound  region,  where  I  could  hardly 
have  overlooked  it,  as  the  shape  of  its  leaves  ^is  so  different  from  that 
of  the  common  form. 


Arnica  alpina,  (L.)  Olin. 

A,  alpinat  Olin,  Diss.  Am.,  1799;  Lange,  Consp.  FI.  Groeiil.;  Kruuse,  List  E.  GreenL; 
Nathorst,  N.  W.  GrOnl.;  Ledebour,  F1.  Ross.;  Kjellbian,  in  Vegaexp.;  An- 
DERssoN  &  Hesselman,  Spetsb.  kArlv.;  Britton  &  Brown,  IU.  F1.  (ex  p.?);  Sim- 
mons, Pre].  Rep.  et  Bot  Arb.;  A.  montana  fi  aXpina,  Linnn^eus,  Sp.  plant., 
t753;  A.  montana  p  angusiifoliaf  Hooker,  F1.  Bor.  Amer.,  non  Dubt:  A, 
angustifolia,  Vahl,  F1.  Dan.,  T.  1524;  A,  montana.  Hart,  Bot  Br.  Pol.  Exp.; 
Greelt,  Rep. 

Fig.  Sv.  Bot.,  T.  699;  FI.  Dan.,  T.  1524. 

The  Ellesmereland  plant   is  in  accord  with  specimens  from  Green- 
land and  Scandinavia,  etc.     As  a  rule,  each  individual  had  only  one 
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head,  some,  however,  had  one  or  two  additional  ones  from  the  axils 
of  Ihe  upper  steraleaves.  Aug.  8th,  1900,  both  specimens  in  full  flower 
as  well  as  such  as  had  already  ceased  to  flower,  were  found  on  open, 
sunny,  grass-clad  ledges  of  rock;  in  the  shade  of  an  adjacent  gully^  the 
plant  still  stood  in  bud.  As  I  had  no  occasion  to  revisit  the  only  place 
where  I  found  this  species,  I  have  had  no  opportunity  to  note  if  it  de- 
velops its  fruits.  The  NxRES-expedition  only  gathered  the  leaves  of  it 
on  Bellot  Island;  Greely,  however,  notes  the  flowers  of  it  as  early  as 
June  27lh,  but  observes  that  it  flowered  late  near  the  sea. 

Grows  mostly  on  grassy  rock  ledges,  also  in  clay  soil. 

Occurrence.  Grinnell  Land:  Bellot  Island  in  Lady  Franklin  Bay 
(leg.  Feilden),  Hart;  from  the  coast  to  1500  feet,  Greely.  Southern 
coast:  Harbour  Fjord^  ledges  of  the  Seagull  Rock  (2585). 

Distribution:  Northeastern  Greenland,  West  Greenland  from 
Foulkefjord,  78*"  20'  southwards  to  64*  10',  Arctic  American  Archipelago, 
Arctic  America,  Labrador,  Canada (?),  Rocky  Mountains(?),  Unalaschka^ 
Arctic  Asia  from  the  land  of  the  Chukches  to  the  Gyda  tundra,  Novaja 
Semija,  Spitsbergen,  Northern  Scandinavia. 

From  Alaska,  Rocky  Montains,  and  other  more  southern  localities, 
I  have,  especially  in  the  herbarium  of  the  Nat.  Hist.  Mus.,  seen  several 
specimens,  determined  as  A.  cUpina,  but  certainly  not  belonging  to  the 
common  arctic  form.  Perhaps  it  is  only  a  variety  of  it,  but  I  should 
be  more  inclined  to  think  that  there  is  an  underscribed  species  distri- 
buted in  those  regions.  In  Degandolle,  Prodr.  VI,  p.  317,  also  under 
A.  angnstifolia,  Vahl  the  following  observation  is  to  be  found:  'Tolia 
specim.  Groenlandicorum  integerrima,  sinus  Laurentii  denticulata,  duas 
forte  species  indicant".  The  specimens  from  southern  latitudes  are  dist- 
inguished not  only  by  the  dentate  leaves,  but  also  by  a  feebler  villosity, 
especially  of  the  bracts  of  the  involucre,  broader  rays,  long-petiolate 
leaves  and  by  a  coarser  rhizome.  I  have  seen  no  specimens  intermediate 
between  A.  alpina  and  A.  mantana,  L.  that  could  warrant  its  being 
placed  as  a  variety  under  the  latter  species. 


Antennaria  alpina,  (L.)  Gaertn. 

A,  alpina,  Gaertn er,  Fnict  et  sem.  plant,  1791 ;  Lange,  Ck>nsp.  Fl.  Groenl. ;  Kruusb, 
List  E.  Greenl.;  Nathorst,  N.  W.  GrOnl.;  R.  Brown,  Chlor.  Mel  v.;  Hooker, 
FI.  Bor.  Amer.;  Britton  &  Brown,  IlL  FL;  Simmons,  PreL  Rep.  et  Bot  Arb. ; 
Kjellman,  in  Vegaexp. ;  Ledebour,  FL  Ross. ;  QfMphaUium  alpinum,  Linnaeus, 
Sp.  plant.,  1753. 

Fig.  FL  Dan.,  T.  2786, 
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Found  only  June  6th,  1899  with  stems  of  last  year.  The  fruit 
seemed  hardly  to  have  been  developed. 

Grew  in  somewhat  boggy,  shallow  soil  on  the  surface  on  top  of  a 
rock,  about  200  feet  above  sea-level. 

Occurrence.  Eastern  coast:  Hayes  Sound,  on  a  promontory  at  the 
mouth  of  Flagler  Fjord  (490). 

Distribution:  East  Greenland,  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Labrador,  Rocky  Mountains,  Arctic  Asia, 
Altai  a.  o.  mountains,  Arctic  Russia,  Northern  Scandinavia,  the  Alps, 
Iceland. 


Erigeron  unifforus,  L. 

E.  uniftoruSt  LiNNiEus,  Sp.  plant.,  1753;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E. 
Greenl.;  Hooker,  Fl.  Bor.  Amer.;  Britton  &  Brown,  III.  Fl.;  Hart,  Bot.  Br. 
Pol.  Exp. ;  Kjellman,  in  Vegaexp. ;  Ledebour,  Fl.  Ross. ;  Andersson  &  Hessel- 
MAN,  Spetsb.  k&rlv. 

As  I  did  not  find  this  species  either  on  the  south  or  east  coast,  I 
have  only  seen  some  specimens  collected  by  Hart  at  Discovery  Har- 
bour. These  agree  with  E.  eriocephalus,  J.  Vahl,  which  is,  however, 
only  a  variety  of  E.  uniflorus,  differing  principally  in  the  dense  villo- 
sity  of  the  upper  part  of  the  stem  and  the  bracts  (cf.  Berlin,  Kftrlv.  sv. 
exp.  GrOnl.,  Rosenvinge,  2  Till.,  and  Hartz,  Fan.  o.  Karkr.,  p.  339  sub 
E.  eriocephalus).  Still,  it  is  possible  that  Greely's  specimens  are  the 
principal  form. 

Occurrence.  Grinnell Land, Discovery  Harbour  in  Lady  Franklin 
Bay,  Hart  (!),  Greely. 

Distribution:  East  Greenland,  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Labrador,  Unalaschka,  Arctic  and  Eastern 
Siberia,  Altai  and  other  mountains,  Arctic  Russia,  Novaja  Semlja,  Spits- 
bergen, Northern  Scandinavid,  the  Alps  and  other  European  mountains. 


Erigeron  compositus,  Pursh. 

E,  composUus,  Pursh,  Fl.  Amer.  sept,  1814;  Lange^  Consp.  Fl.  Groenl.;  Kruuse,  List 
E.  Greenl.;   Hooker,  Arci  pi.  Sabine,  et  Fl.  Bor.  Amer.;   Hart,  Bot  Br.  Pol. 
Exp. ;  E.  compositus  var.  trifidus,  Greelt,  Rep. ;  E.  trifidus,  Hooker,  Fl.  Bor. 
Amer.;  Cineraria  Lewisii,  Richardson,  App.  Franklin  I,  Ed.  II. 
Fig.  Hooker,  Arct  pi.  Sabine,  T.  13;  Hooker,  Fl.  Bor.  Amer.,  T.  120. 

Of,  this  species  also,  I  have  only  seen  Hart's  specimens  in  the  her- 
barium of  the  Nat.  Hist.  Mus.  and  at  Kew.  It  was  missing  in  the 
southern  parts  of  the  land,  which  is  the  more  astonishing,  as  it  seems 
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to  be  rather  common  in  the  adjacent  parts  of  Greenland  on  the  other 
side  of  Smith  Sound. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  in  Lady  Franklin 
Bay,  "common  in  many  places",  Hart(!),  Greely. 

Distribution:  East  Greenland,  Northern  West  Greenland,  Arctic? 
American  Archipelage,  Arctic  America,  Rocky  Mountains,  and  down  to 
Utah  and  California. 


Cainpanulaceae. 

Campanula  uni flora,  L. 

C.  uniflora,  LircWiEUs,  Sp.  plant,  1753;  Lange,  Consp.  Fl.  GroenL;  Kruuse,  List  E. 
Greenl. ;  Nathobst,  N.  W.  GrOnL ;  Hookeb,  FI.  Bor.  Amer. ;  Britton  <&  Broww, 
UL  Fl. ;  Simmons,  Pre).  Rep.  et  Hot.  Arb. ;  Kjeluian,  in  Vegaezp. ;  Andersson. 
&  Hesselman,  Spetsb.  kArlv. 

Fig.  Sv.  Hot.,  T.  526;  Fl.  Dan.,  T.  1512. 

The  Ellesmereland  specimens  are,  as  a  rule,  well  grown  and  robust, 
attaining  a  height  of  15  cm.,  with  many  flowering,  as  well  as  sterile, 
stems  from  the  rhizome.  The  corolla  is  always  shorter  than  the  fully 
developed  fruit,  sometimes  also  than  the  ovary.  The  relative  length 
of  corolla  and  sepals  is  very  variable;  specimens  with  a  corolla  of  the 
length  of  the  sepals,  and  even  shorter,  are  to  be  found,  as  well  as  such  as 
have  it  longer,  in  some  cases  nearly  three  times  as  long.  These  seem 
to  come  near  to  the  form  that  has  been  called  C.  Oieseckeana,  (Vest), 
which,  according  to  Decandolle,  Monogr.  Camp.,  p.  339,  and  Prodr.,  7, 
p.  482,  is  distinguished  "corolla  calyce  quadruplo  longiore".  According 
to  the  latest  treatment  of  the  genus  Campanula,  Witasek,  Beitr.  Kenntn. 
Camp.,  p.  50—53,  however,  this  name  is  not  meant  for  any  form  of  0.  uni- 
flora,  but  for  an  arctic  species,  allied  to  C.  rotundifolia,  or  a  sub- 
species of  the  latter,  comprising  the  arctic  forms  that  are  conveyed  to 
that  species.  It  seems  also  probable,  that  Vest  originally  had  -such  a 
form  in  view. 

In  the  £llesmereland-  and  in  most  of  the  Greenland-specimens,  the 
lobes  of  the  corolla  are  glabrous. 

The  flowering  time  seems  to  be  very  short,  about  a  fortnight,  after 
the  middle  of  July  only  solitary,  belated  flowers  are  to  be  found  among 
the  well-developed  ripe  or  half-ripe  fruits. 

Grows  on  grassy  ledges  and  slopes,  and  is  therefore,  as  it  seems, 
restricted  to  the  archaean  districts  of  the  eastern  and  south-eastern 
coast,  probably  it  is  entirely  missing  in  the  lime  and  sandstone  territory 
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of  south-western  Ellesmereland,  where  such  localities  are  scarce  and 
where  it  was  looked  for  in  vain. 

Occurrence.  East  coast,  outer  parts  of  the  Hayes  Sound  district: 
slopes  of  the  high  land  of  Cape  Rutherford  towards  the  lakes  (323),  the 
*'green  patch"  at  the  north  side  of  Fram  Harbour  (1091).  It  would 
doubtless  have  been  found  also  in  the  interior  of  Hayes  Sound,  had 
I  only  had  any  opportunities  of  going  there  later  in  the  summer.  South 
coast,  Harbour  Fjord  in  several  places  (2156,  2227,  2243,  2590). 

Distribution:  North-eastern  Greenland,  West  Greenland,  Arctic 
American  Archipelago,  Arctic  America,  Rocky  Mountains,  St.  Paul  Island, 
Novaja  Semlja,  Spitsbergen,  Scandinavian  mountains,  Iceland. 


Scrop2iiziariaceae» 

Pedicularis  capitata,  Adams. 

p.  capUata,  Adams,  Descr.  plant,  min.  cogn.,  1817;  Steven,  MoDogr.  Ped.;  Langb, 
Consp.  Fl.  Groenl,;  Hart,  Bot  Pr.  Pol.  Exp.;  Greely,  Rep.;  Sibcmons,  Prel. 
Rep.;  Hooker,  Fl.  Bor.  Amer.;  Britton  &  Brown,  111.  FL;  Kjellman,  in  Vega- 
exp.;  Ledebdur,  Fl.  Ross.;  P.  Ndsoni,  R.  Brown,  in  Richardson,  App. 
Franklin  I. 

Fig.  Hooker,  Bot.  App.  Parry  II,  T.  1,  fig.  1-5. 

My  specimens  fully  accord  with  the  figures.  This  species  differs 
from  all  other  arctic  Pedicularis  by  having  a  creeping  rhizome.  The 
stems  have  developed  leaves  only  at  the  base,  generally  they  stand 
single,  sometimes  however  in  denser  groups,  always  accompanied  by 
numerous  leafy,  but  sterile  shoots.  The  leaves  are  generally  twice  pin- 
nately  divided,  the  bracts 'are  more  or  less  reduced  from  the  shape  of 
the  vegetative  leaves,  in  especially  luxuriant  specimens  they  also  show  a 
tendency  to  acquire  the  double  pinnate  lamina  of  the  basal  leaves.  The 
flowers  in  a  capitate  cluster,  generally  four  in  individuals  from  marshy 
localities  where  the  plant  was  usually  found.  But  in  individuals  from 
dry  places,  they  were  only  1 — 2,  as  Greely  describes  the  Grinnell  Land 
plant  (the  figure  in  Britton  &  Brown,  1.  c,  depicts  such  a  reduced 
state).  The  yellow  flowers  are  pointed  upwards,  very  large  compared 
with  the  size  of  the  plant,  with  a  long  tube  and  upturned  lower  lip. 
The  capsule  I  have  not  seen,  as  the  plants  seems  hardly  to  develop  its 
fruit  in  Ellesmereland. 

P.  capitata  is  placed  in  the  group  Sceptra  of  the  AnodonUxe  by 
Maximowicz  (Diagn.  plant,  as.,  p.  83),  but  Bunge  in  Ledebour,  1.  c,  who 
has  placed  P.  Sceptrum  carolinum,  L.  in  a  sub-genus  Sceptrum,  puts 
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P.  capitata  in  a  group  Macranlhae.  Doubtless  the  section  Anodontae 
of  Maximowigz  is  very  heterogeneous,  the  Sceptra  and  Acaules  at  least 
should  be  removed  from  it,  but  it  is  rather  difiScult  to  say  if  P.  capi- 
tata should  be  united  with  P.  Sceptrum  in  the  same  section,  sub-genus, 
or  genus.  The  shape  of  the  flower  indeed  supports  such  an  arrange- 
ment, but  there  is  perhaps  too  great  a  difference  in  the  form  of  the  cap- 
sule, which  also  yields  a  prominent  character  of  the  genus  Sceptrum, 
(RuDB.)  Hartm.  The  capsule  of  Sceptrum  is  almost  spherical  (as  also 
in  P.  acavlis,  Wulf.),  but  it  seems  perhaps  not  to  be  so  in  P.  capi- 
tata as  far  as  can  be  judged  by  the  descriptions  of  Bunge  in  Leoe- 
BOUR,  1.  c. 

P.  capUala  grows  chiefly  in  marshy  soil  and  flowers  rather  late, 
not  before  the  beginning  of  July. 

Occurrence.  Grinnell  Land:  Discovery  Harbour,  Hart,  Greely. 
Hayes  Sound  district;  rather  scarce:  Promontory  at  the  mouth  of  Flagler 
Fjord,  "Fort  Juliane",  interior  of  Beitstad  Fjord,  Twin  Glacier  Valley 
(875);  Bedford  Pirn  Island,  Rice  Strait  side  (1249);  Nares  expedition. 
South  coast;  rather  common  in  the  archaean  district:  Fram  Fjord  (1626); 
Harbour  Fjord  in  several  places  (2334,  2509,  2577);  and  also  in  the  lime 
and  sandstone  region:  Muskox  Fjord;  Goose  Fjord,  in  several  places; 
Walrus  Fjord. 

Distribution:  North-western  Greenland,  Foulke  Fjord ;  Arctic 
American  Archipelago,  Arctic  America,  Unalaschka,  East  Arctic  Siberia 
to  Taimyr  Peninsula,  Kamshatka. 


Pedicularis  hirsutei,  L. 

p.  hirsuia,  Lmw^us,  Sp.  plant,  1753;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E. 
Greenl.;  Nathorst,  N.  W.  GrOnl.;  Hooker,  Fl.  Bor.  Amer.;  Kjellman,  in  Vega- 
exp.;  Ledebour,  FL  Ross.;  Andersson  &  Hesselman,  Spetsb.  kArlv.;  P.  sude" 
tica,  Hart,  Bot  Br.  Pol.  Exp.,  non  Willdenow;  P.  flammea^  Hart,  1.  c.(?), 
non  LiNNiEns;  P.  Kanei,  Taylor,  Fl.  pi.  Baffin  B.,  non  Durand. 
Fig.  Fl.  Dan.,  T.  1105;  Tab.  nostra  2,  fig.  7-8,  T.  3,  fig.  1. 

Most  arctic  travellers  and  authors  who  have  written  about  arctic 
floras  seem  to  have  been  able  to  distinguish  this  species  from  others, 
so  far  at  least,  that  when  a  P.  hirsuia  is  mentioned  one  may  be  gene- 
rally certain  that  it  is  the  real  one.  But  as  the  above  list  of  syno- 
nyms shows,  it  also  figures  sometimes  under  other  names.  The  reason 
for  these  mistakes,  I  think,  is  mostly  to  be  found  in  the  indication  of 
the  floras  about  the  colour  of  its  flowers.  Both  in  Hartman,  Skand. 
Fl.  (11th  Ed.,  p.  119),  and  in  Neuman  &  Ahlfvengren,  Sv.  Fl.,p.  147, 
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the  flowers  are  said  to  be  pink,  and  Lange  asserts  the  same  (1.  c.,  p.  76), 
where  he  moreover  finds  fault  with  the  statement  of  Durand,  PI.  Kan., 
that  I  he  colour  is  yellow  and  supposes  that  the  latter  has  come  to  this 
conclusion  through  having  seen  only  dried  specimens  (which  probably 
was  the  case  also  with  Lange  himself).  However  most  of  the  specimens 
of  P.  hirsuta  that  I  saw  at  Godhavn  and  Egedesminde  had  flowers 
that  were  of  a  very  pale  yellow  or  whitish  colour,  and  in  Ellesmereland 
also  this  was  far  more  common  than  the  pink.  This  also  agrees  better 
with  the  fact  that  in  some  cases  P.  hirsuta  has  been  mistaken  for 
P.  Oederi,  Vahl. 

Such  specimens  must  doubtless  have  induced  Hart  to  mention 
P.  flammea,  L.  from  Hayes  Sound.  I  neither  found  it  there,  nor  do 
any  specimens  in  the  Nat.  Hist.  Mus.  or  at  Kew  confirm  the  statement. 
However,  it  is  not  always  easy  to  decide,  with  the  help  of  the  above 
mentioned  herbaria,  how  the  collector  or  original  author  has  himself 
determined  the  specimens,  as  the  label  generally  contains  only  the  loca- 
lity where  the  plant  is  found,  not  any  specific  name,  and  their  present 
arrangement  can  consequently  very  well  be  of  a  later  date.  Still  I 
think  myself  justified  in  concluding  from  the  non-existence  of  specimens 
in  the  London  herbaria,  that  at  first  the  plant  was  wrongly  determined 
but  had  since  been  put  in  its  right  place.  On  the  other  hand,  some 
authors  who  have  rightly  identified  the  P.  hirsuta  with  yellow  flowers, 
have  taken  the  form  with  pink  flowers  for  another  species.  Such  was 
the  case  with  a  specimen  from  Shift  Rudder  Bay,  leg.  Feilden,  with 
"P.  sudetica,  L.  (P.  Langsdorfi,  Fisch.)"  on  the  label  and  also  with  other 
specimens  of  Feilden  and  Hart  in  the  Kew  herbarium,  some  from 
Danish  Greenland,  where  the  real  P.  sudetica,  L.  is  entirely  lacking 
(cf.  also  Simmons,  Dan.  Greenl.  pi.). 

A  confusion  of  P.  hirsuta  with  P.  lanata,  Cham.  ^  Schlecht.,  has 
also  sometimes  taken  place,  to  which  I  shall  have  to  refer  again  under 
that  species.  Indeed  the  likeness  between  these  two  species  is  small 
enough  and  the  mistake  is  only  possible  for  one  who  has  not  studied 
the  plants  in  question  from  nature. 

P.  hirsuta  differs  widely  from  P.  lanata  in  the  slenderer  growth, 
the  thinner-set  spike  which  is  far  less  hairy,  and  especially  in  the  very 
remarkable  dilatation  of  the  petiole  and  rachis  of  the  leaves.  The  co- 
rolla has  a  sack-like,  contracted  galea  that  almost  entirely  encloses  the 
stamens  and  the  style.  Sometimes  the  galea  is  cleft  in  the  middle  (in 
dried  specimens  this  is  not  uncommon)  so  as  to  give  it  the  appearance 
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of  being  furnished  with  teeth  —  a  characteristic  never  found  in  the  spe- 
cies, as  it  belongs  to  the  section  Anodonlae. 

P.  hirstUa  bears  a  greater  resemblance  to  a  species  of  the  section 
BidentcUae,  namely  P.  arctica,  R.  Br.,  and  a  confusion  between  the 
two  could  easily  arise  if  the  teeth  in  the  apex  of  the  galea  (with  which 
the  latter  species  is  furnished)  are  not  observed. 

P.  hirmla  grows  chiefly  in  grassy  places,  rock-ledges  as  well  as 
in  evener  loamy  ground,  by  the  side  of  brooks,  etc.,  but  also  in  more 
open  gravely  places.  It  seems  hardly  to  be  in  flower  before  the  end  of 
June,  and  in  August  specimens  still  flowering  are  to  be  found  together 
wilh  such  as  already  have  ripe  and  opened  capsules. 

Occurrence.  Grinnell  Land:  Discovery  Harbour,  leg.  Hart(!), 
Shift  Rudder  Bay,  leg.  Feilden(!).  Hayes  Sound  district:  rather  commen 
but  in  general  not  plentiful  Specimens  from:  Fram  Harbour  (281, 
1107),  Cape  Rutherford  (685),  Twin  Glacier  Valley  (878),  South  coast: 
somewhat  less  common:  specimens  from  Fram  Fjord  (1651),  Harbour 
Fjord  (2232),  Goose  Fjord  (2880,  3647,  3956). 

Distribution:  East  and  West  Greenland  except  in  the  south, 
Arctic  American  ^Archipelago,  Arctic  America,  Siberia,  Novaja  Semlja, 
Spitsbergen,  Arctic  Russia,  Northern  Scandinavia. 


Pedicularis  Ian  at  a,  Cham.  &  Schlecht. 

p.  lanaiat  Ghamisso  &  Schlechtendal,  PL  Romanzoff.,  1827 ;  Lange,  Consp.  Fl.  Groenl. ; 
Nathorst,  N.  W.  GrOnl.;  SiMMoifs,  Prel.  Rep.  et  Bot  Arb.;  Kjellman,  in 
Vegaexp.;  Ledebour,  Fl.  Ross.;  Andersson  &  Hesselman,  Spetsb.  karlv.;  P. 
Langsdarflt  Steven,  Monogr.  Fed.,  ex  p.  ei  fi;  Hooker,  Fl.  Bor.  Amer.,  ex  p.; 
P.Langsdarfi  var.  lancUa,  Greely,  Rep.;  P.  Xane»,  Durand,  PL  Kan.;  P.hir- 
stUa^  Hart,  Bot.  Br.  PoL  Exp.;  Taylor,  FL  pi.  Baffin  B.;  non  Linnaeus. 
Fig.  FL  Dan.,  T.  1821;  Tab.  nostra  %  fig.  1—3. 

It  is  rather  curious,  that  such  a  beautiful  and  distinct  species  should 
not  always  have  been  easily  distinguished ;  nevertheless,  several  authors 
have  confounded  it  with  P.  arctica,  R.  Br.  (P.  Langsdorfi)  or  with  P. 
hirstUa,  L.  The  latter  mistake  is  made  by  Durand,  who  in  PL  Kan. 
has  the  name  P.  lanata  as  a  synonym  for  P.  hirsuta  and  consequently 
he  has  set  up  what  was  really  P.  lanata  as  a  new  species  P.  Kanei 
(cf.  Asa  Gray,  PI.  Rocky  Mtns.,  p.  251,  and  Maximowicz,  Diagn.  plant, 
as.  11).  There  can  be  no  doubt  of  this,  when  the  notes  about  the 
Pcdictitom-forms  in  the  above-quoted  papers  are  compared.  The  real 
P.  lanata  was  first  brought  home  from  the  Bering  Sea  region,  and  the 
name  is  first  used  in  herbarium  labels  by  Willdenow  and  Pallas,  but 
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it  is  rather  difficult  to  make  sure  how  the  have  used  it.  If  Steven  (I.  c.) 
is  right,  Fischer  seems  to  have  put  it  as  a  variety  under  P.  Langs- 
dorfi,  but  a  few  years  after  the  publication  of  Steven's  monograph, 
appeared  the  work  of  Chamisso  &  Schlechtendal  about  the  plants  of 
Ihe  Romanzoff  expedition,  and  here  the  two  very  different  species  were 
kept  apart,  as  Chamisso  had  had  the  opportunity  of  studying  them  from 
nature.  There  cannot  be  the  least  doubt  about  the  meaning  of  the 
name  as  used  by  Chamisso  and  Schlechtendal,  and  consequently  it 
must  be  used  for  the  species  in  question.  No  consideration  is  to  be 
given  to  the  unpublished  names;  and  even  Steven's  name  is  put  out 
of  the  question  owing  to  the  confusion  in  his  monograph  —  a  point  to 
which  I  shall  return  later.  Of  subsequent  writers,  Bunge  in  Ledebour's 
Fl.  Ross,  follows  Chamisso,  and  so  also  does  Maximowicz  (1.  c),  but 
Hooker  (I.  c),  on  the  other  hand,  has  adopted  Steven's  arrangement 
but  with  the  difference,  that  for  him  „the  more  common  woolly-spiked 
state  of  the  plant"  that  Steven  designed  as  „/?  calyce  lanato"  (^syn. 
P.  lancUa,  Pall,  in  herb.  Marshall  et  Willdenow"  according  to  Steven, 
I.  c.)  becomes  the  principal  type,  which  he  says  that  Fischer  himself 
has  marked  is  his  (Hooker's)  herbarium  as  his  P.  Langsdorfi.  In  his 
monograph  indeed,  Steven  has  figured  his  P.  Langsdorfi  (T.  9,  fig. 
2),  but  this  figure  is  not  one  that  can  settle  the  question,  for  it  calls  to 
mind  both  —  having  the  flowers  of  P.  arctica,  with  distinct  teeth  at 
the  upper  part  of  the  brim  of  the  galea,  while  the  basal  leaves  appear 
lo  be  those  of  P.  lanaia.  The  spike  most  nearly  resembles  that  of  the 
latter  species,  but  the  dense  hair  is  not  indicated  in  the  figure.  Possibly 
the  figure  is  schematic,  perhaps  also  the  confusion  may  partly  be  due 
to  the  existence  of  yet  another  form.  In  the  Nat.  Hist.  Mus.  herbarium 
I  saw  a  specimen  from  Kamshatka,  ex.  herb.  Pallas,  which  was  most 
like  P.  Umala,  except  for  the  existence  of  a  pair  of  very  slender  teeth 
at  the  apex  of  the  galea  of  some  flowers.  It  was  also  less  woolly  than 
the  typical  P.  lanata.  It  may  possibly  represent  an  undescribed 
species,  perhaps  a  hybrid  between  P.  arctica  and  P.  lanaia.  This  was 
the  only  specimen  about  which  I  was  really  in  doubt  as  to  how  to 
classify  it,  in  all  other  cases  specimens  from  Asia  as  well  as  from 
America  always  clearly  showed  either  the  characters  of  P.  ardica  or 
of  P.  lanata  and,  in  the  latter  case,  were  never  denticulate  at  the  galea. 
If  P.  arctica  is  removed  from  the  Anodontae  as  it  ought  rightly  to  be, 
together  with  P.  eJato,  Willd.,  and  P.  striata^  Pall.,  and  these  three 
species  are  placed  among  the  Bidentatae  (Lophodon),  we  get  the  sharp 
difference   between    these   and    the   Anodontae,  that  Bunge  has  estab- 
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lished  in  his  excellent  arrangement  of  the  genus  in  Ledebour  (I.  c),  which 
I  think  superior  to  that  of  Maximowicz,  which  is  adopted  by  Wettstein 
in  Engler  &  Prantl,  Pflanzenfam. 

From  the  nearest  allied  edentate  species,  P.  hirstUay  our  plant  is 
well  defined  both  by  its  habit  and  by  its  specific  characters.  It  is  easily 
distinguished  by  the  stiff,  erect  stem  (solitary  in  most  Ellesmereland 
specimens,  numerous  in  most  specimens  from  Greenland),  by  the  glabrous 
deeply  incised,  femlike  leaves,  the  rachis  of  which  is  not  nearly  so  broad 
as  in  P.  hirsuia  and  P.  ardica;  lastly  by  the  Very  dense  spike,  with 
the  thick,  woolly  clothing,  which  is  retained  even  in  the  fruiting  state 
of  the  plant.  The  corolla  has  a  rosy  colour,  is  much  larger  than  in 
P.  hirstda  and  rather  open,  but  the  lips  are  equally  long.  The 
upper  forms  a  galea  that  is  not  cucullate  but  rather  spoon«shaped. 
When  fully  developed,  the  style  is  not  included,  but  protrudes  from  the 
galea.  The  capsule  is  very  short  and  broad,  and  more  oblique  than  in 
the  other  species. 

P.  lanata  grew  mostly  in  rather  wet  places  having  a  dense  vegeta- 
tion, but  it  was  also  found  on  gravelly  bottom,  along  rivers  together 
with  Caricea.  Outside  the  archaean  district  I  only  found  it  in  one 
place.    Was  (1900)  in  flower  from  the  end  of  June  to  the  end  of  July. 

Occurrence.  Grinnell  Land:  Discovery  Harbour  (Hart!),  (Greely?) 
South  coast:  Fram  Fjord  (1649);  in  the  Harbour  Fjord  it  was  rather 
common  in  grassy  slopes  (2114,  2174,  2186,  4261);  Muskox  Fjord  in 
wet  slopes  in  the  innermost  part  and  in  the  bottom  of  the  river  valley 
on  gravelly  soil. 

Distribution:  Western  Greenland  down  to  67  ^  Arctic  American 
Archipelago,  western  Arctic  America,  Rocky  Mountains,  islands  of  the 
Bering  Sea,  Arctic  Siberia,  Kamshatka,  Northern  Ural,  Novaja  Semlja, 
Spitsbergen. 

Pedicularis  arctica,  R.  Br. 

p.  ardica,  Rob.  Bbown,  Chlor.  Mel  v.,  1823;  Durand,  PI.  Kan. :  P,  Langsdorfi,  Steven. 
MoDOgr.  Ped.,  exp. ;  Chamisso  &  Sghleghtendal,  Pi.  Romantzoff.;  Hooker,  Fl.Bor, 
Amer.,  ex.  p.;  Ledebour,  F1.  Ross.;  Maximowicz,  Diagn.  plant  as.;  KjELUifAN,  in 

Vegaexp. 

Fig.  Tab.  nostra  %  fig.  4-6. 

In  his  description  of  the  new  species  of  PedicijUaris  brought  home 
by  Parry  from  Melville  Island  1820,  Rob.  Brown  says:  ''Corolla  pur- 
purea, glaberrima:  galea  leviter  falcata,  obtusa,  ante  apice  oblique  trun- 
cata  et  ad  truncatura  basin  utrinque  dente  unico  acuto  brevi  quandoque 
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brevissimo".  This  description  shows  clearly  enough  that  the  question 
is  about  a  species  of  the  bidentate  section,  and  had  Brown's  descrip- 
tion only  been  duly  observed,  no  complications  would  have  arisen  about 
this  species,  but  unluckily,  in  the  same  year  (1823)  there  appeared  the 
above-quoted  monograph  of  Steven  where  the  plant  in  question  was 
put  together  with  P.  lanata  under  the  name  P.  La/ngsdorfi,  which 
Fischer  had  used  in  herbai'ium  labels,  most  probably  instead  of  the 
present  P.  lanata  (cf.  above). 

However  the  name  of  Rob.  Brown  was  buried  among  the  synonyms 
and  that  of  P.  Langsdorfi  went  its  way  through  literature  to  comprise 
more  or  less  heterogeneous  things  in  the  works  of  different  authors. 
Some  used  it  only  for  the  plant,  which  by  right  should  bear  the  equally 
old  and  unambiguous  name  given  by  Brown.  Such  are  Chabhsso  & 
ScHLECHTENDAL,  BuNGE  in  Ledebour  (1.  c.)  and  Maximowicz.  Hooexr, 
as  already  mentioned,  has  thrown  it  together  with  P.  lanata.  Durand 
alone,  in  PI.  Kan.  has  upheld  the  name  of  R.  Brown,  but  he  too  seems 
to  have  altered  his  views  afterwards,  for  in  Enum.  pi.  Smith  S.,  he 
speaks  of  P.  Langsdorfi  instead  of  P.  arctica  (p.  94,  note).  Lange 
Consp.  Fl.  Groenl.,  p.  76,  puts  P.  ardica,  R.  Br.  as  a  synonym  under 
P.  lanata  though  he  says  about  P.  Langsdorfi  "a  praecedente  (P. 
lanata)  abunde  differt"  (p.  77).  And  this  he  does,  notwithstanding  that 
he  seems  to  have  seen  specimens  of  the  plant  from  the  Kane  expedi- 
tion, of  which  Durand  says:  —  "Flowers  dark  purple,  with  two  small 
teeth  at  the  helmet";  which  is  enough  to  show  that  Durand  has  had 
the  real  P.  arctica  and  not  P.  lanata  in  front  of  him. 

The  great  resemblance  in  habit,  shown  by  the  plant  in  question  to 
P.  hirsuta,  caused  me,  when  I  first  found  it,  to  take  it  for  a  variety 
of  that  species;  but,  on  closer  inspection,  it  soon  proved  to  be  well 
distinguished  from  it.  But  I  was  inclined  to  use  the  name  P.  Langs- 
dorfi  for  it,  and,  misled  by  Lange,  I  also  doubted  if  the  name  of  Rob. 
Brown  had  any  reference  to  it.  On  seeing  the  original  specimens  of 
Brown's  plant  (Melville  Island,  leg.  E.  Sabine)  in  the  Nat  Hist.  Mus., 
I  immediately  recognised  it  as  the  same  as  that  which  I  had  collected, 
and  it  hardly  needed  further  confirmation  of  specimens  in  the  Kew  her- 
barium, to  convince  me  that  this  was  the  same  plant  as  P.  Langsdorfi, 
and  that  Brown's  name  with  its  clear  description,  was  the  oidy  one 
that  could  be  used  for  it. 

As  my  specimens  are  almost  entirely  in  accord  with  the  descrip- 
tion in  Chlor.  Melv.  it  may  be  enough  to  refer  to  it;  but  there  is  one 
point  in  which  they  are  somewhat  different.  The  Melville  Island  speci- 
mens have  ;a  single  stem,  but  my  specimens  from  Hayes  Sound  have 
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several  assurgent  stems.  This  is  also  the  case  with  most  specimens 
from  other  parts  of  Arctic  America;  and  even  specimens  collected  by 
Chamisso  at  Unalaschka  (in  the  Copenhagen  herbarium)  show  a  close 
resemblance;  but  I  have  also  seen  specimens  collected  by  Kjellman  at 
St.  Lawrence  Island,  which  have  larger  and  more  open  flowers  with 
longer  tube,  and  somewhat  longer  upper  lip,  but  for  the  rest,  not 
differing  from  mine.  Even  my  specimens  have  the  upper  lip  somewhat 
longer  than  the  lower  one,  which,  although  the  case  also  with  the 
original  specimens,  is  not  mentioned  in  the  description  of  Rob.  Brown. 

Besides  the  section-character,  the  bidentate  galea,  P.  ardica  differs 
from  P.  lanata  in  its  laxer  stems,  in  the  broad  rachis  of  the  leaves  — 
which  reminds  one  very  much  of  P.  hirsuta  —  in  a  shorter  and  less 
dense  spike,  in  the  less  developed  wool,  in  the  long  tube  and  upper  lip, 
in  the  dark  purple  colour  of  the  flowers  and  in  the  shape  of  the  capsule 
which  is  much  longer  and  less  oblique,  protruding  with  one-third  of  its 
length  over  the  calyx,  taking  almost  the  middle  place  between  that  of 
P.  lanata  and  P.  hirstUa.  On  the  other  hand,  there  is  a  resemblance 
in  the  protruding  of  the  style  from  the  galea. 

To  P.  hirsuta  it  shows  a  great  resemblance  in  habit  and  in  the 
shape  of  the  leaves,  even  though  the  rachis  is  less  broadened  than  in 
that  species.  The  flowers  are  much  larger,  longer,  more  open  and  the 
galea  is  not  nearly  so  cucullate  contracted  as  in  P.  hirsuta.  Even  the 
protruding  style  forms  a  distinguishing  character  from  the  ordinary 
specimens  of  that  plant,  where  the  galea  is  not  split  open. 

The  purple  colour  of  the  flowers  also  forms  a  distinguishing 
character,  as  far  as  Ellesmereland  specimens  of  P.  hirsuta  are  con- 
cerned, but  I  have  seen  some  specimens  from  Spitsbergen  that  resemble 
P.  arctica  so  much,  that  I  was  obliged  first  to  examine  them  more 
closely  to  make  sure  that  Ihe  plant  really  was  P.  hirsuta.  The  flowers, 
also,  were  unusually  large.  It  is  probably  of  this  form  that  Nathorst, 
(Nya  bidr.,  p.  11)  speaks,  although  he  characterises  the  flowers  as  pink 
(enbart  ljusr5da).  I  was  also  reminded  of  P.  sylvatica  when  I  first  saw 
P.  ardica. 

The  species  grew  on  svampy  ground  with  a  dense  vegetation  of 
Carices,  grasses  etc.,  and  at  the  edges  of  pools,  and  was  in  full  flower 
in  the  beginning  of  July  1899,  the  only  time  I  saw  it.  The  shape  of  the 
fruit  could  be  judged  from  numerous  capsules  remaining  from  the 
previous  year,  that  doubtless  had  been  ripe  in  the  autumn. 

Occurrence.  Only  found  at  the  outer  part  of  Hayes  Sound 
(Buchanan   Strait):   Lastraea   Valley  (abundant,  858),  Eskimopolis  (847, 
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probably  the  same  place  which  Hart  speaks  of  as  ''Deserted  village"), 
neighbourhood  of  Cape  Viele  (882). 

Distribution:  Northwestern  Greenland,  Kenselaer  Bay,  leg.  Kane 
(Durand),  Western  Islands  of  the  Arctic  American  Archipelago,  Western 
Arctic  America,  Alaska,  Unalaschka,  St.  Paul  Island,  St.  Lawrence 
Island,  Arctic  Siberia  westward  to  the  Lena,  Kamshatka. 


Pedicularia  lapponica,  L. 

This  species  is  mentioned  by  Hart,  Bot.  Br.  Pol.  Exp.,  for  his  localities 
7,  8  and  12;  further  he  says:  ''Sparingly  at  Disco  and  Rittenbank; 
more  common  at  Foulke  Fjord,  Walrus  Island,  and  in  Hayes  Sound. 
Scarce  in  Discovery  Bay".  Now  P.  lapponica  is,  in  reality,  the  most 
common  species  of  the  genus  at  Disco  Island,  where  it  is  met  with 
wherever  there  is  a  suitable  locality  for  it,  but  in  Foulke  Fjord  it  is 
never  found  by  others,  not  even  by  Hayes  who  had  his  quarters  at 
Port  Foulke;  moreover  it  is  nowhere  observed  in  Western  Greenland 
north  of  the  Waigat.  In  Foulke  Fjord,  as  well  as  in  Hayes  Sound  I 
looked  for  it  in  vain.  Consequently  I  already  doubted  Hart's  state- 
ment before  I  had  had  an  opportunity  of  inspecting  the  London  collec- 
tions. In  the  Nat.  Hist.  Mus.  herbarium  there  are  no  specimens  from 
the  Nares  expedition,  except  one  which  has  no  indication  of  its  source. 
In  the  Kew  herbarium^  however,  I  found  a  single  specimen  with  "Dobbin 
Bay,  Hart"  on  the  label.  I  cannot  help  thinking  that  this  is  a  Danish 
Greenland  specimen  which  has  been  thus  labelled  by  mistake.  Not 
one  other  single  specimen  from  the  entire  Archipelago  was  to  be  found. 


JPlumbaginaoeae. 

StaticG  maritima,  Mill. 
var.  sibirica,  (Turcz.)  m. 

Artneria  sibirica,  (Turczaninow,  in  pL  Dahur.  exs.)  ex  Boissier,  in  Decandolle,  Prodr. 
XII,  1848;  Lange,  Consp.  FJ.  Groenl.,  ex  p.;  Simmons,  Prel.  Rep.  et  Bot.  Arb.; 
Kjellman,  in  Vegaexp. ;  Hartman,  Skand.  Fl. ;  A»  vulgaris  var.  sibirica,  Rosen- 
viNGE,  2  Till.;  Kruuse,  List  E.  Green!  ;  Statice  Artneria,  Hooker,  Fl.  Bor. 
Amer.,  ex  p.;  BRirrorr  &  Brown,  III.  Fl.,  ex  p.;  St.  sibirica,  Ledebour, 
Fl.  Ross. 

Fig.  Fl.  Dan.,  2769. 

The  old  Linnean  genus-name  Statice  has  been  variously  used  by 
later  authors,  to  denote  one  or  other  of  the  two  sections  of  the  original 
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genus,  and  I  have  been  in  great  doubt  as  to  which  was  the  right  course 
to  take.  However  at  last,  I  came  to  the  conclusion  that  Statice  must 
be  used  for  those  species  that  are  comprehended  by  most  authors  in 
Armeria,  Willd.  The  division  in  Statice  end  lAmonium  seems  to  have 
been  first  used  by  Fabricius  in  a  work  which  I  have  not  however  been 
able  to  get  hold  of  (Enumeratio  methodica  plantarum  horti  medici  Helm- 
stadiensis,  1759).  Before  the  appearance  of  Linnaeus's  Species  plan- 
tarum, the  generic  names  Statice  and  Limonium  had  already  been 
used  by  Miller  in  his  Gardeners's  Dictionary,  and  in  a  new  edition  of 
this  book  of  1768,  where  the  binary  nomenclature  is  adopted,  there 
are  descriptions  of  both  genera,  as  well  as  of  the  typical  form  of  the 
species  now  in  view.  Now  as  this  publication,  against  which  no  objec- 
tion can  be  brought,  is  so  much  older  than  Willdenow's  Enum.  pi. 
horti  Berol.  (of  1809),  the  question  is  so  far  settled;  but  if  the  rule  be 
accepted,  that  old  generic  names,  which  have  been  out  of  use  for  more 
than  fifty  years,  should  not  be  taken  up  again,  it  might  be  possible 
that  the  name  of  Willdenow  ought  in  such  a  case  to  be  preferred. 
There  is,  however,  no  difficulty  in  finding  systematic  works  where  the 
names  are  differently  used,  as  is  already  shown  in  my  short  list  of 
synonyms.  Consequently  I  must  agree  with  Druce,  Brit.  Seathrifts, 
where  the  question  is  discussed  in  detail,  that  it  is  necessary  to  adopt 
the  names  of  Miller  again. 

Another  question  is  how  far  Druce  is  right  in  distinguishing  so 
many  species  from  St.  Armeriay  L.  Careful  study,  perhaps  preferably 
in  combination  with  experimental  culture,  will  probably  also  be  neces- 
sary, before  a  definite  conclusion  is  possible,  if  St.  maritima,  Miller, 
should  be  looked  upon  as  specifically  different  from  St,  Armeria.  Druce, 
as  well  as  Boissier,  1.  c,  considers  that  the  pubescence  of  the  calyx 
renders  a  good  character  for  the  discerning  of  species.  As  I  have  no 
results  of  investigation  to  set  against  his  view,  I  am  willing  to  adopt  it  so 
far  as  to  allow  St.  marUima  to  stand  as  a  species,  but  I  must  transfer 
the  St.  sibirica  of  Ledebour  under  it  as  a  variety,  as  they  are  con- 
nected by  a  continual  series  of  intermediate  forms.  In  its  most  northern 
localities,  St.  marUima  seems  always  to  be  represented  by  var.  sibirica, 
as  also  where  further  south  it  is  found  in  alpine  stations  or  at  least 
on  higher  montains,  for  instance  in  the  Faeroes.  In  southern  Green- 
land both  forms  are  met  with. 

Among  his  synonyms  Lange  (1.  c.)  also  has:  —  '*A.  Idbradorica, 
(Wallr.?)  Rink".  Now  this  of  course  may  be  right  enough  for  the 
Greenland  plant  of  Rink,  but  even  if  St.  Idbradorica  is  also  mentioned 
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from  Greenland  by  Boissier,  I.  c,  p.  678,  notwithstanding  I  doubt 
whether  Wallroth's  plant  is  the  same.  Indeed  I  have  not  seen  the 
original  of  Wallroth  (Beitrfige,  p.  185—86),  but  the  description  seems 
to  show  that,  even  if  a  St  maritima  is  probably  meant,  it  cannnot  be 
var.  sibirica.  Specimens  from  Labrador  lying  in  the  Nat.  Hist  Mus. 
herbarium  under  the  name  "A.  labradorica''  had  the  outer  bracts  of 
the  involucre  rather  narrow  and  pointed,  without  membranaceous  margin, 
which  accords  with  the  description.  Their  most  noteworthy  character  is 
not  mentioned  in  the  description,  viz.,  that  the  calyx  is  so  minutely 
and  scarcely  perceptibly  pubescent  as  to  be  nearly  glabrous  on  the 
ribs  as  well  as  between  them.  A.  ardica,  Wallr.,  which  is  also  found 
in  Arctic  America  belongs  to  the  Pleurotrichcte. 

The  Ellesmereland  specimens  are  very  low,  densely  tufted,  because 
of  the  multicipital  rootstock,  but  have  rather  big  heads.  In  its  only 
station  within  the  area,  it  grew  in  rather  wet,  occasionally  flooded, 
places^  along  small  rinlets  in  company  with  Caricea,  Eriophorum 
polystachiuMf  etc.  When  found,  August  26th,  1899,  it  had  almost 
ceased  to  flower. 

Occurrence.  South  coast:  in  the  great  western  valley  in  Fram 
Fjord  (1625). 

Distribution  (of  the  variety):  Northeastern  Greenland,  West 
Greenland,  Arctic  American  Archipelago,  Arctic  America,  Northern 
Siberia,  Baikal  (alpine?),  Finmark,  Faeroes,  Iceland.  The  principal  form 
is  distributed  along  the  coasts  of  the  temperate  parts  at  least  of  Europe 
and  America. 


Frimulaoeae. 

Androsace  septentrionalia,  L. 

A,  septenirionaliSt  LniNiEus,  Sp.  plant,  1753;  Hooker,  F1.  Bor.  Amer.;   Hart,  Bot 
Br.  Pol.  Exp.;  Greelt,  Rep.;  Ledbbour,  F1.  Ross. 

Fig.  Sv.  Bot,  T.  483;  Fl.  Dan.;  T.  7. 

For  my  own  part,  I  have  not  found  this  plant,  and  I  was  rather 
inclined  to  think  that  sooner  A.  Chamaejasme,  Host,  could  have  reached 
Grinnell  Land,  as  I  knew  it  to  have  been  found  in  the  south  western 
islands,  but  specimens  seen  in  the  Nat.  Hist.  Museum  and  at  Kew 
showed  that  Hart's  determination  was  right.  It  can  hardly  be  sup- 
posed but  that  A.  septenlrioncUis  must  also  exist  to  the  southwest, 
even  if  as  yet  it  is  only  found  on  the  arctic  coast  of  the  continent 
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Grows  in  clay  or  rocky  soil,  doing  best  in  the  former  (Greely); 
in  bloom  June  22,  1888. 

Occurrence.  Grinnell  Land,  Lady  Franklin  Bay:  Discovery  Har- 
bour(!)  BeUot  Island,  Mount  Cartmel  (Hart,  Greely). 

Distribution:  Grinnell  Land,  Western  Arctic  America,  Rocky 
Mountains,  Alaska,  whole  temperate  Asia  and  Europe. 

Diapeusiaoeae. 

Diapensia  lapponica^  L. 

B,  lapponica,  Linnaeus,  Sp.  plant,  1753;  Lange,  Consp.  Fl.  Groenl.;  Krucse,  List 
E.  Greenl.;  Hookeb^  Fl.  Bor.  Amer.;  Britton  &  Brown,  111.  Fl.;  Greely,  Rep.; 
Ledebour,  Fl.  Ross.;  Kjellman,  in  Vegaexp. 

Fig.  Sv.  Bot,  T.  517;  Fl.  Dan.,  T.  47. 

This  species  is  only  staled  by  Greely.  As  here  also  no  specimens 
are  known  from  adjacent  regions,  either  on  the  Greenland,  or  on  the 
American  side,  the  distribution  must  be  supposed  to  be  only  very  im- 
perfectly known.  The  nearest  place  where  it  is  found  in  the  Archipelago 
is  southern  Baffin  Land,  in  Greenland  it  is  found  northwards  to  74**  18'. 

Greely,  Three  years,  App.  IX,  p.  391,  says:  "Only  a  single 
specimen  of  this  plant  was  found,  and  Sergeant  Jewell,  the  collector, 
was  unable  to  give  exact  information  as  to  its  habitat." 

Occurrence.     Grinnell  Land,  Discovery  Harbour  (Greely). 

Distribution:  East  Greenland  to  Scoresby  Sound,  West  Green- 
land, Grinnell  Land,  Baffin  Land,  Arctic  America  westwards  to  Great 
Fish  River,  Labrador,  Adirondacks,  White  Mountains  of  New  Hamp- 
shire, St.  Lawrence  Island,  Land  of  the  Chukches,  and  westward  to  the 
Lena  River,  Kamshatka,  Japan,  northern  Ural,  arctic  Russia,  northern 
Scandinavia,  Iceland. 

Erioaoeae. 

Myrtillu8  uliginosa,  (L.)  Drej. 
var.  microphylla,  (Lange)  Simm. 

V<iccinium  viiginoaum,  L,  *microphyllum,  Lange,  Consp.  FL  Groenl.;  7.  tUig,  var. 
microphyUumt  Nathorst,  N.  W.  GrOnl.;  Kruuse,  List  E.  Greenl.;  V,  pube- 
scans,  HoRifEMANN,  Fl.  Dan.,  T.  1516,  non  V,  ulig,  var.  pubescens,  Lange,  1.  c; 
V.  uliginosum,  Hooker,  FL  Bor.  Amer.,  ex  p.;  Hart,  Bot.  Br.  Pol.  Exp.; 
MjffiiUus  vliginosa  var.  microphyUa,  Simmons,  Prel.  Rep.  et  Bot  Arb. 
Fig.  FL  Dan.,  T.  1516. 

Notwithstanding  the  intermediate  forms  between  this  and  the  typical 
one,  from  Jylland,  the  Faeroes,  etc.,  of  which  Lange  speaks  himself,  he 
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has  made  the  arctic  form  a  sub-species  which  seems  rather  out  of  place. 
With  equal  right  could  the  f.  Kruhsiana,  (Fisch.)  of  which  Kjellman 
and  Lundstr5m,  Fan.  Nov.  Semi.,  p.  305,  speak,  and  of  which  I  have 
myself  seen  specimens,  be  regarded  as  a  species.  It  is,  however,  only 
a  still  more  reduced  form  than  that  here  in  view.  That  I  could  have 
looked  up  individuals  that  were  small  and  stunted  enough  and  had 
sufficiently  small  and  rounded  leaves  to  pass  muster  as  f.  Kruhsiana 
I  do  not  doubt,  but  on  the  other  side  also,  plants  that  differed  rather 
little  from  the  southern,  typical  form  could  be  found.  The  growth  of 
the  whole  shrub,  as  well  as  that  of  the  leaves,  was  very  variable,  but 
only  in  specially  favorable  localities,  such  as  the  Co^siope-heath  at 
Buchanan  Strait,  it  rose  to  a  height  of  perhaps  eight  or  ten  inches 
above  the  ground,  mostly  it  crept  between  grass  and  mosses,  or  lay 
espalier-like  spread  close  to  the  soil. 

The  flowering  was  generally  rather  poor,  and  only  exceptionally 
any  more  considerable  number  of  berries  was  seen.  I  never  saw  them 
quite  ripe,  but  that  doubtless  was  because  I  never  had  occasion  to  ob- 
serve the  plant  during  the  later  part  of  the  summer. 

In  the  heath-like  vegetation  that  covered  some  of  the  valley  bot- 
toms at  Buchanan  Strait,  MyrtilXus  was  found  in  great  abundance,  as 
well  as  in  grassy  slopes,  mostly  growing  sociably.  The  flowers  were 
found  about  the  end  of  June. 

Occurrence.  East  Coast:  Hayes  Sound  district,  rather  common; 
Specimens  from:  Fram  Harbour  (1101),  slope  down  from  the  plateau  of 
Cape  Rutherford  (304),  Lastraea  Valley  (840).  Noted  by  Hart  from 
"Deserted  Village"  and  Twin  Glacier  Valley.  South  coast:  rather 
common  in  the  archaean  temtory  (spec,  from  Harbour  Fjord,  2226)  and 
also  observed  in  Muskox  Fjord. 

Distribution  (here  no  difference  is  made  between  different  forms 
of  the  species):  East  and  West  Greenland,  Arctic  American  Archipelago, 
arctic  and  temperate  America  to  the  Saskatschawan,  Mountains  of  New 
England  and  Adirondacks,  New  Foundland,  Unalaschka,  Siberia  down 
to  Altai,  Novaja  Semija,  northern  and  middle  Europe,  Faeroes,  Iceland. 
To  give  the  distribution  of  the  present  variety  is  impossible,  as  it  is 
not  distinguished  for  instance  by  Hooker  and  Ledebour.  Probably  it 
occurs  here  and  there  along  the  northern  boundary  of  the  area  af  the 
typical  form,  and  occasionally  even  further  south. 
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Cassiope  tetragona,  (L.)  D.  Don. 

C.  teiragona,  D.  Don,  Arrang.  Eric,  1834;  Lange,  Consp.  Fl.  Groen].;  Kruuse,  List 
E.  Greenl. ;  Nathorst,  N.  W.  GrOnl. ;  Hart,  Bot  Br.  Pol.  Exp. ;  Greely,  Rep. ; 
Simmons,  Prel.  Rep.  et  Bot  Arb.;  Britton  &  Brown,  III.  Fl.;  Kjellman,  in 
Vegaexp.;  Ledebodr,  Fl.  Ross.;  Andromeda  tetragona,  Linnaeus,  Sp.  plant, 
1753;  Hooker,  Fl.  Bor.  Amer.;  Andersson  &  Hesselman,  Spetsb.  karlv. 
Fig.  Fl.  Dan.,  T.  1030. 

Most  commonly  distributed  in  the  archaean  districts,  where  in  slopes 
and  valley-bottoms  that  are  not  too  svampy,  but,  on  the  other  hand 
that  are  not  exposed  to  drying  out,  it  can  cover  wide  areas.  Especially 
in  the  great  valleys  at  the  outer  Hayes  Sound,  Lastraea  Valley,  Twin 
Glacier  Valley,  and  others,  it  forms  together  with  MyrtiUus  and  Em- 
pehrum  heaths  of  considerable  extent.  A  similar  vegetation,  probably, 
is  that  3een  by  Greely  in  the  valleys  around  Lake  Hazen,  where,  how- 
ever, both  accompanying  plants  are  absent.  Also  Qymnocybe  turgida 
and  Pettigera  aphtosa  (?)  are  often  its  companions.  In  the  limestone 
regions  it  is  scarce,  and  here  as  also  in  very  dry  localities  of  the  ar- 
chaean district  it  appears  in  a  dwarf  form,  only  an  inch  or  a  couple  of 
inches  high,  whereas  in  favorable  localities  it  can  sometimes  attain  to 
a  height  of  at  least  15  inches. 

It  began  to  flower  about  midsummer  time,  and  seemed  mostly  to 
fruit  abundantly. 

Occurrence.  Grinnell  Land,  Lake  Hazen  Valley  (Greely).  East 
coast;  common  in  the  entire  Hayes  Sound  district,  first  noted^by  Hart. 
Specimens  from:  Bedford  Pim  Island  (275),  Cape  Rutherford  (319),  Twin 
Glacier  Valley  (876),  Fram  Harbour  (1082).  Southern  coast,  abundant 
to  the  eastward,  specimens  from  Fram  Fjord  (1658)  and  Harbour  Fjord 
(2247);  scarcer  to  the  west,  specimens  from  the  Yellow  Hill  in  the  Goose 
Fjord  (3576)  but  also  observed  at  the  bottom  of  the  fjord.  West  coast: 
Braskerud  plain,  south  of  Bays  Fjord  according  to  Isachsen  (no  speci- 
mens collected);  between  Baumann  Fjord  and  Eidsfjord. 

Distribution:  Northern  Greenland,  Arctic  American  Archipelago, 
Arclic  America,  Labrador,  Rocky  Mountains,  Alaska,  Unalaschka,  St. 
Lawrence  Island,  Siberia  to  Baikal,  Ural,  Arctic  Russia,  Spitsbergen, 
Northern  Scandinavia. 
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Fyrolaoeae. 

Pyrola  rotundifolia,  L. 
var.  grandifforsi,  (Rad.)  Dc. 

P.  grandiflard,  Radius,  Diss.  Pyrola,  1821;  Large,  Consp.  Fl.  Groenl.;  Nathobst, 
N.  W.  GrOiil.;  Simmons,  Prel.  Rep.  et  Dot.  Arb.;  Kjellman,  in  Vegaexp.; 
P.  rotundifolia  var.  pumUa,  Hornemann,  Dansk  Oec.  PJantel.  I,  1821; 
Hooker,  Fl.  Bor.  Amer.;  Britton  &  Brown,  III.  Fl  ;  Ledebour,  Fl.  Ross.; 
P.  groenlandica,  Hornemann,  1.  c.  II;  P.  rotundifolia  var.  grandiflora, 
Decandolle,  Prodr.,  VII;  Rosenvinge,  Nye  Bidr.;  Kruuse,  List  E.  Greenl.; 
P.  chloraniha,  Dujund,  PI.  Kan.;  Hayes,  Op.  Pol.  Sea;  ei  alii,  non  Swahtz. 
Fig.  Radius,  1.  c,  T.  3,  ^g.  2;  Fl.  Dan.,  T.  1817. 

The  plant  in  question  was  1821  described  indepedently  from  two 
quarters,  viz.,  by  Hornemann  (1.  c,  I,  p.  463)  as  P.  rotundifolia  pumila, 
and  by  Radius  (1.  c,  p.  27)  as  P.  grandiflora.  Hornemann  1837 
(1.  c.  II,  p.  180)  altered  his  name  to  P.  groenlandica.  The  latler  name 
can  under  no  circumstances  be  used,  and  I  cannot  decide  which  of  the 
other  two  has  priority.  I  have  preferred  the  name  of  Radius  chiefly 
because  it  is  the  name  most  commonly  used  by  later  authors,  and 
also  because  it  is  followed  by  a  rather  good  figure.  To  uphold  it  as  a 
species  seems,  however,  not  to  be  justified,  how  ever  well  defined  it 
seems  indeed  in  high  latitudes,  for  already  in  the  southern  part  of 
Greenland  forms  appear,  that  link  it  together  with  P.  rotundifolia  var. 
arenaria,  Koch,  and  therefore  I  have  followed  Decandolle  (1«  c.,  p. 
773)  and  the  later  works  about  the  Greenland  flora. 

In  its  only  locality  in  Ellesmereland,  the  plant  grew  in  a  densely, 
vegetation-clad  slope  together  with  Saiix  ardica,  Oxyria,  Polygonum 
viviparum,  Saxifragae,  etc.,  in  an  undergrowth  of  mosses.  It  was 
more  stunted  than  the  Greenland  specimens  generally  are,  and  July 
26th,  1899,  when  it  was  collected,  it  had  not  yet  opened  its  flowers, 
even  though  numerous  inflorescences  were  seen.  As  no  old  fruits  were 
found,  it  is  probable^  that  such  are  only  seldom  developed,  and  conse- 
quently, it  has  little  chance  of  spreading  further  than  it  can  reach  with 
its  creeping  rhizome. 

Occurrence.  Only  on  the  east  coast,  and  there  restricted  to  a 
small  patch  in  the  slope  from  the  plateau  of  Cape  Rutherford  down  to 
the  great  lake  on  the  "Rutherfordeide''  (1133). 

Distribution:  East  and  West  Greenland,  Arctic  American 
Archipelago^   Arctic  America,   Labrador,    Alaska,  Northern  Siberia  and 
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Ural.  Probably  it  goes  over,  everywhere  to  the  soutliward,  into  typical 
P.  rotundifolia,  which  has  a  wide  distribution  in  the  three  continents. 
In  Europe  the  var.  grandiflora  is  not  found. 


Onagraceae^ 

Chamaenerium  latifolium,  (L.)  Sweet. 

EpUdbium  JcUifdlium,  Linj^AEOSf  Sp.  plant,  1753;  Hooker,  F1.  Bor.  Amer. ;  Nathorst, 
N.  W.  GrOnl.;  Hart,  Bol.  Br.  Pol.  Exp.;  Greely,  Rep.;  Kjellman,  in  Vega- 
exp.;  Ledebour,  F1.  Ross.;  Chamaenerium  latifolium,  Sweet,  HorL  brit,  Ed. 
2,  1830;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Greenl. ;  Simmons,  Prel. 
Rep.  el  Boi  Arb.;  Britton  &  Brown,  111.  Fl.;  GrOnlund,  Isl.  VLfCh,  halimi' 
foUum,  Sausburt,  Parad.  Lond. 

Fig.  FL  Dan.,  T.  565;  Hooker,  in  Salisbury,  1.  c,  fig.  58. 

A  plant  which,  even  if  it  is  not  at  all  rare  in  the  archaean  districts, 
nevertheless  may  during  many  summers  not  reach  to  flowering  and 
still  less  to  the  development  of  ripe  fruit.  During  the  whole  summer 
of  1899  I  could  only  find  sterile  specimens  of  it,  except  at  Twin  Glacier 
Valley,  where  young  flower-buds  were  seen  (July  5th).  In  the  summer 
of  1900,  which  was  rather  warm,  I  saw  it  flowering  richly  at  several 
points,  and  already  at  the  beginning  of  August,  the  fruit  was  nearly 
ripe  in  the  neighbourhood  of  our  anchorage  in  the  Harbour  Fjord. 
Probably,  however,  it  had  time  enough  to  flower  and  to  ripen  its  cap- 
sules even  in  the  preceding  summer,  at  least  in  the  interior  of  Hayes 
Sound,  to  which  region  I  had  no  opportunity  of  going  after  June  12th. 
But  in  cold  summers,  such  as  1901,  it  will  probably  not  even  reach  to 
flowering,  at  least  not  to  development  of  ripe  seed.  Kjellman  also  says 
(As.  Beringss.  Fan.,  p.  529),  that  this  species  in  certain  parts  of  the 
Asiatic  north  coast,  must  probably  be  reduced  chiefly  to  vegetative  pro- 
pagation. For  this  also  it  is  well  provided,  the  more  so,  as  it  grows 
chiefly  on  loose,  gravelly  soil,  with  scarce  vegetation,  where  its  strong 
rhizome  can  creep  far  round  about.  The  severe  drying  out,  however,  to 
which  it  is  exposed  in  such  places,  brings  with  it  the  risk,  that  it  may 
not  be  able,  even  in  a  year  that  is  otherwise  favorable,  to  ripen  its 
fruit,  as  the  capsules  will  dry  up  already  at  an  early  stage. 

Occurrence.  Grinnell  Land:  North  coast,  at  Floeberg  Beach  (Hart); 
East  coast:  Discovery  Harbour  (Hart,  Greely).  Hayes  Sound  district, 
inner  part:  Fort  Juliane  (674),  Beitstad  Fjord;  outer  district:  Twin  Gla- 
cier Valley  (Hart,  Simmons),  Cape  Viele,  Lastraea  Valley.  Bedford  Pim 
Island,  Rice  Strait  side  (1313).  South  coast:  Fram  Fjord,  Harbour  Fjord 
(common  and  abundant,  2233,  2458,  2460,  2545),  lacking  on  limestone 
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and,   in   sandstone-ground,   only  found  in  a  single,   small  patch  in  the 
innermost  part  of  the  Goose  Fjord  (sterile). 

Distribution:  Greenland  (probably  to  the  far  north),  Arctic  Ame- 
rican Archipelago,  Arctic  America,  Labrador,  New  Foundland,  Rocky 
Mountains,  Alaska,  Bering  Sea  region,  northern  and  eastern  Siberia, 
Altai,  Himalaya,  Arctic  Russia,  Novaja  Semlja,  Iceland. 


JSmpetraceae. 

Empetrum  nigrum,  L. 

E.  nigrum,  Linnaeus,  Sp.  plant,  1753;   Lange,  Consp.  Fl.  Groenl.;   Kruuse,  List  E. 

Greenl. ;  Nathorst,  N.  W.  Gr6nl. ;  Hooker,  Fl.  Bor.  Amer. ;  Britton  &  Brown, 

III.  FL;  Hart,   Bot  Br.  Pol.  Exp.;    Simmons,   Prel.  Rep.  et  Bot.  Arb.;    Kjell- 

MAN,  in  Vegaexp. ;  Ledebour,  Fl.  Ross. ;  E.  rubrumt  Durand,  Enum.  pi.  Smith  S. 

Fig.  Fl.  Dan.,  T.  975. 

I  only  found  this  species  within  a  limited  area,  where,  however,  it 
was  rather  abundant,  and,  as  previously  mentioned,  covered  wide  stret- 
ches of  the  peaty  ground  in  the  valleys,  forming,  together  with  Cassiope 
and  MyrtiUiiS,  a  kind  of  heath. 

As  I  had  had  no  opportunity  of  seeing  other  fruit  than  such  as 
had  wintered  over  —  I  visited  its  localities  only  as  early  as  the  begin- 
ning of  July  —  it  is  impossible  to  state  anything  exact  about  the  colour 
of  the  ripe  fruit.  However,  I  got  the  distinct  impression,  that  it  was 
red,  not  black,  as  is  also  the  case  in  Foulke  Fjord,  the  northernmost 
locality  of  the  plant  in  Greenland.  Durand,  Enum.  pi.  Smith  S.,  p.  95, 
calls  it  E.  rubrum,  Willd.,  but  in  Hayes'  own  list,  Op.  Pol.  Sea,  p.  398, 
it  is  called  E.  nigrum,  and  Durand  himself  had  previously  (PI.  Kan.) 
used  the  latter  name  for  the  north-west  Greenland  plant.  As  indeed 
the  last-mentioned  plant,  and  in  all  probability  also,  the  Ellesmereland 
one,  has  red  drupes  it  must  represent  one  of  the  red-fruited  varie- 
ties, but  not  E.  nigrum  var.  rubrum,  (Willd.)  DC.  This  plant,  ori- 
ginally described  by  Willdenow  in  his  edition  (IV)  of  Linnaeus,  Sp. 
plant.  IV,  p.  713,  and  afterwards  rightly  reduced  to  a  variety  by  De- 
CANDOLLE,  Prodr.,  16,  I,  p.  26,  is,  however  not  only  distinguished  from 
the  typical  form  by  its  red  fruit,  but  also  by  its  pubescent  twigs.  This 
variety  of  which  I  have  seen  specimens  from  several  localities  in  the 
southern  part  of  South  America,  is  entirely  south-temperate.  Further, 
there  is  another  variety  in  the  southern  Andes,  which  also  seems  to  have 
red  drupes  var.  Andinum,  (Phil.)  DC,  but  that  also  seems  to  differ  from 
the   arctic   plant.     But   there  is  still  another  red-fruited  variety  distin- 
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guished  by  Decandolle  (1.  c.)  as  well  as  by  Engler  in  Engler  &  Prantl, 
Pflanzenfam.  Ill,  5.  This  also  is  originally  separated  from  E.  nigrum 
and  described  as  E.  purpureum  by  Rafinesque,  in  his  "New  Flora  of 
N.  America",  etc.,  which,  however,  I  have  had  no  opportunity  of  seeing, 
but  as  it  seems  according  to  be  above-quoted  works  to  differ  fron)  the 
type  only  in  its  red  drupes  and  in  a  somewhat  smaller  stature  and 
thicker-set  leaves,  there  can  be  no  doubt  that  this  is  our  plant,  which 
consequently  is  to  be  called  E.  nigrum,  L.  van  purpureum,  (Rafin.)  DC. 

However,  t  cannot  assert  that  all  Ellesmereland  specimens  have 
red  drupes;  it  is  possible,  that  black-fruited  forms  also  grow  there, 
moreover,  as  I  have  seen  specimens  with  black  drupes,  not  bigger  than 
those  of  my  specimens,  from  other  high  arctic  localities.  It  is  curious 
that  red-fruited  forn)s  appear  to  be  lacking  in  Danish  Greenland,  where 
the  species  is  very  common,  the  more  so  as  the  appearance  of  red 
drupes  seems  to  stcmd  in  some  connection  with  the  climate,  as  may  be 
infen-ed  from  their  re-appearance  in  the  far  south. 

Occurrence.  East  coast:  along  Buchanan  Strait,  at  Twin  Glacier 
Valley  (850),  Cape  Viele  (883),  and  Lastraea  Valley;  Cape  Sabine  (Bed- 
ford Pim  Island)  according  to  Hart. 

Distribution:  The  variety,  according  to  Decandolle,  1.  c,  seems 
to  have  been  found  only  in  Labrador,  New  Foundland  and  in  N.  W. 
Greenland.  The  common  form  is  distributed  all  over  the  arctic  and 
temperate  regions,  as  well  as  in  Europe  and  Asia  as  in  North  America. 


Rosaceae. 

Dryas  integrifolia,  Vahl. 

D.  ifUegrifolia,  Vahl,  Stell.  groenl.  et  Dr.  integr.,  1798;  Lange,  Consp.  Fl.  Groenl.; 
Nathorst.  N.W.  GrOnl.;  Hart.  Bot.  Br.  PoL  Exp.;  Simmons,  Prel.  Rep.  et  Bot 
Arb.;  Hooker,  Fl  Bor.  Anier. ;  Britton  &  Brown,  111.  FL;  Kjellman,  in  Vegaexp. 
Ledebour,  Fl.  Ross.;  D.  odopetcUa  Hntegr^olia,  Kruise,  List  E.  Greenl.;  B, 
oct,  vor.  integrifolia,  Chamisso  &  Schlechtendal,  PI.  RomanzofT.;  Greely, 
Rep.;  D.  teneHa,  Pursh,  Fl.  Am.  sept;  D.  odopdala,  Durand,  Enum.  pi. 
Smith  S.;  Hart.  Bot  Br.  Pol.  Exp.;  Nathorst,  N.  W.  GrOnl.;  Meehan,  Contr. 
Greenl.;  et  alii,  non  Linnaeus. 

Fig.  Fl.  Dan.,  T.  1216;  Hartz,  Fan.  o.  Karkr.,  p.  321;  DusAn,  Geftsspfl.  OstgrOnl.,  T.  5. 

I  have  not  tried  to  insert  in  the  above  list  of  synonyms,  all  state- 
ments in  the  literatm-e  about  D.  odopetcUa,  such  as  should  rightly  be 
transferred  to  2).  integrifolia,  as  I  have  not  always  seen  the  specimens 
on  which  the  statement  is  based,  but  it  may  be  asserted  that  all  ac- 
counts  about  D.  octopetala  from   western   Greenland   and   the  Arctic 
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American  Archipelago,  really  have  reference  to  broad-leaved  forms  of 
D,  integrifolia.  Among  the  many  specimens  that  I  have  seen  in  going 
through  the  collections  of  the  museums  of  Copenhagen,  Stockholm^  Lon- 
don and  Kew,  there  was  not  a  single  D.  octopetala  from  this  great 
area.  First  further  south-westward,  in  the  Rocky  Mountains  and  Alaska, 
this  species  again  appears. 

The  great  difficulty  of  detecting  sharply-defined  characters  for  the 
distingushing  of  these  two  specimens,  is  clearly  to  be  seen  from  litera- 
ture. '  Authors  who  only  have  seen  D,  integrifolia  in  western  Green- 
land, or  know  it  from  specimens  from  that  country,  are  not  in  doubt 
about  its  being  a  good  species,  but  in  floristic  works  about  regions 
where  both  are  found,  the  author  either  puts  D,  integrifolia  as  a  sub- 
species under  D.  octopetala^  or  he  asserts  his  opinion  that  the  former 
is  a  good  species  without  however  being  able  to  give  a  clear  exposition 
of  the  differences.  Hartz,  Fan.  o.  Karkr.,  p.  320,  who  has  devoted 
special  attention  to  the  Z)ri/a«-forms  of  north-east  Greenland,  Dusen, 
Gefasspfl.  Ostgr5nI.,  p.  13,  Kolderup  Rosenvinge,  2  Till.,  p.  654,  for 
instance,  consider  it  as  a  sub-species,  whereas  Hooker,  1.  c.  I,  p.  174, 
Nathorst,  N.  W.  Gr5nl.,  p.  24,  Kjellman,  As.  Beringss.  Fan.,  p.  527, 
and  others,  look  upon  it  as  a  separate  species.  I  must  decidedly  join 
with  the  latter,  even  if  I  must  admit  that  the  differences  between  the 
two  species  are  only  relative. 

In  its  most  typical  form,  B,  integrifolia  has  leaves  with  teeth  only 
at  the  nether  part  of  each  edge,  and  entire  for  the  rest;  also  leaves,  quite 
without  teeth,  are  found,  but  besides  also  such  as  are  dentate  along  the  whole 
margin.  The  teeth  are  however  mostly  smaller  than  in  D,  octopetala  and, 
as  a  rule,  more  pointed.  The  strongly  involuted  margin  of  the  leaves  is 
indeed  characteristic  of  2).  integrifolia,  but  in  especially  shady  localities, 
such  as  between  great  boulders,  or  in  clefts  of  rock,  etc.,  forms  with 
entirely  flat  leaves  are  also  often  found,  and  as  these  are  besides  mostly 
stronger  dentate,  the  resemblance  to  D.  octopetala  becomes  rather 
great,  and  the  specimens  are  easily  taken  for  that  plant,  as  Hart  and 
Nathorst  have  done.  On  the  other  hand,  there  are  also  2).  octopetala- 
forms  with  leaves  as  narrowly  involuted  as  in  the  typical  2).  integri- 
folia; such  I  have  seen,  for  instance,  from  Novaja  Semlja,  collected  by 
Th.  Holm.  Much  more  usable  is  another  character,  which  is  edso  ob- 
served by  Hooker  (I.  c,  I,  p.  174),  viz.,  that  the  veins  in  Z).  octopetala 
are  distinctly  conspicuous  on  both  sides  of  the  leaves.  The  upper  sur- 
face then  gets  a  certain  corrugated  aspect  and  becomes  lustreless, 
whereas   in   D.  integrifolia,  where  they  are  only  a  little  or  not  at  all 
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visible,  the  surface  is  more  or  less  shiny,  bright  and  smooth.  That  a 
denser  covering  of  black  glandular  hairs  (especially  on  the  scape  and 
sepals)  should  characterize  2).  odopetcUa  in  distinction  to  D.  integrU 
folia,  as  Hooker  (I.  c.)  and  Rosenvinge  (1.  c.)  intimate,  hardly  holds  true. 
Among  the  Danish  Greenland  specimens  in  the  Copenhagen  herbarium, 
there  are,  besides  those  from  Kingigtok  at  the  Vaigat,  which  the  latter 
author  mentions,  many  more  that  have  densely  glandular  scapes  and 
sepals.  Also  some  of  the  specimens  which  I  collected  at  Egedesminde 
and  Godhavn  have  a  rather  dense  glandular  covering,  and  still  more 
is  this  the  case  with  specimens  from  Foulke  Fjord,  and  with  most  Elles- 
mereland  specimens.  When  Pursh  (1.  c,  p.  350),  says  that  the  flowers 
are  only  half  as  large  as  in  D.  octopekUa,  this  must  have  been  acci- 
dentally the  case  with  the  specimens  after  which  he  has  made  his  des- 
cription. The  flowers  of  2).  integrifolia  are  not  really  so  small,  even 
\\  they  never  become  so  large  as  the  biggest  ones  of  2).  odopetala,  and 
they  are  mostly  a  little  smaller  than  the  medium  size  of  the  flowers 
of  the  latter  species.  Besides  they  are  not  so  purely  white,  but  rather 
often  have  a  faint  touch  of  yellow. 

It  appears  from  the  preceding,  that  it  is  a  rather  difficult  task  to 
make  a  distinction  between  certain  forms  of  both  species  in  districts 
where  both  grow.  But  such  common  areas  are  restricted  to  the  border- 
regions  of  the  two  species,  and  the  principal  foundation  for  the  distin- 
guishing of  D.  integrifolia  as  a  separate  species  lies,  in  my  opinion, 
apart  from  its  having  proved  constant  in  cultivation  (Hooker,  1.  c),  in 
its  geographical  distribution.  To  a  plantform,  which  has  a  great  con- 
tinual area  of  distribution,  where  it  totally  excludes  another  allied  one, 
which  on  the  other  hand,  is  the  ruling  one  in  other  equally  wide 
tracts  with  similar  conditions  of  life,  I  must,  for  my  part,  concede 
the  right  of  being  looked  upon  as  a  good  species,  even  if  the  mor- 
phological characters  are  not  so  very  distinct. 

Nathorst,  I.  c,  p.  24,  also  has  a  D.  odopetala  U  intermedia,  which 
he  looks  upon  as  a  connecting  form  between  the  two  species,  or  perhaps 
a  hybrid.  Specimens  of  it  seen  in  the  State  Museum  at  Stockholm, 
have  proved  to  belong  to  a  broad-leaved  and  dentate  form  of  D.  inte- 
grifolia. I  have  seen  plants  that  could  be  reckoned  as  this  form  in 
several  localities  and  they  are  also  represented  in  my  collections  (f.  i.  n. 
4218),  as  well  as  such  as  could  easily  be  taken  for  2).  odopetala 
(f.  i.  n.  2345,  found  in  deep  shade  under  a  protruding  rock).  However  I 
also  found  another  variety  which  seems  to  deserve  a  name: 
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Var.  ccmescena  n.  var.,  is  characterised  by  a  dense  tomentose 
covering  also  of  the  upper  surface  of  the  leaves,  which  even  in  the  old 
leaves  is  almost  as  grayish-white  in  colour,  as  the  nether  one.  It  forms 
a  parallel  to  the  varieties  argentea,  Blytt,  and  hirsiUa,  Hartz,  of  D. 
odopetala. 

D.  integrifolia  is  one  of  the  three  most  common  plants  in  Elles- 
mereland,  and  is  absent  from  very  few  places  where  there  is  any  higher 
vegetation  at  all.  It  also  makes  only  small  demands  on  the  nature  of 
the  soil,  and  even  if  it  is  most  abundant  and  vigorous  in  the  archaean 
districts,  it  can  also  grow  on  localities  so  poor  as  plains  of  limestone 
debris,  if  only  the  water  supply  is  not  too  scarce.  Swampy  ground 
it  cannot  bear,  and  consequently  it  is  limited  to  the  top  of  bigger 
knolls,  where  it  grows  out  into  the  bogs.  It  is  one  of  the  first  species 
to  come  into  flower  (about  the  middle  of  June  or  even  earlier),  and  fruits 
abundantly. 

Occurrence.  Northern  coast:  Cape  Joseph  Henry  and  Floeberg 
Beach,  Hart(!).  Grinnell  Land:  Discovery  Harbour,  Hart(!),  Greely; 
further  as  it  seems  at  every  station  visited  by  the  Nares  expedition. 
Very  common  in  Hayes  Sound  and  the  neighbourhood  of  Fram  Harbour 
(specimens  649,  1081,  1411,  264,  1250).  South  coast,  common  (specimens: 
1619,  2168,  2345,  3590,  3951,  4218).  Western  coast,  only  seen  at  Lands 
End,  between  Eidsfjord  and  Baumann  Fjord,  Coal  Bay,  and  brought 
home  by  Bay  from  Bay  Fjord  (480),  but  doubt  less  common  also  here. 

The  var.  canescens  in  dry  places  among  the  type:  Hayes  Sound: 
Skraling  Island  in  Alexandra  Fjord  (1376);  western  valley  in  Fram  Fjord 
(1884),  above  the  anchorage  in  Harbour  Fjord  (2572). 

Distribution:  North-eastern  Greenland,  rare,  in  company  with 
D.  octopetala,  West  Greenland  from  Lockwood  Island,  83**  24'  down  to 
the  south,  Arctic  American  Archepelago,  Arctic  America,  Labrador,  New 
Foundland,  Anticosli,  White  Mountains  of  New  Hampshire(?),  Rocky 
Mountains  down  to  52  °,  Alaska,  St.  Lawrence  Island,  Land  of  the  Chuk- 
ches.  D.  octopetala  on  the  other  hand,  is  spread  in  the  mountains  of 
Europe,  in  Arctic  Russia,  Novaja  Semlja  and  Spitsbergen ;  jn  Asia,  in 
the  arctic  parts  as  well  as  in  the  alpine  region  of  the  mountains,  every- 
where alone.  In  the  Bering  Sea  region,  in  Alaska  and  the  Rocky 
Mountains,  but  probably  not  in  Arctic  and  Eastern  America,  it  meets 
2).  integrifolia,  bls  is  also  the  case  in  North  East  Greenland,  where  it 
again  seems  to  have  reached  by  way  of  Scotland,  Faeroes,  and  Iceland, 
where  it  is  still  found  in  the  higher  mountains.  Thus,  D.  octopetala 
has  a  still  wider  range  where  no  D.  integrifolia  is  found. 
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Potentilla  pulchella,  R.  Br. 

p.  pulchella,  Rob.  Brown,  List  of  pL,  1819,  et  Chlor.  Melv. ;  Lbhmann,  Mon.  Potent, 
Suppl.  I,  et  Revis.  Potent  ;  Rtdberg,  Mon.  Amer.  Potent. ;  Lange,  Consp.  Fl. 
Groenl.;  Kruuse,  List  E.  Greenl.;  Nathorst,  N.  W.  GrOnl. ;  Simmons,  Pre!. 
Rep.  et  Bot.  Arb.;  Hooker,  Fl.  Bor.  Amer.;  Andersson  <fc  Hesselman,  Spetsb. 
karlv.;'P.  nivMk  var.  pulchella,  Durand,  Enum.  pi.  Smith  S.;  P.  nivea,  Hart, 
Boi  Br.  Pol.  Exp.,  ex  p.;  P.  sericea  var.  dasyphylla,  Trautvetter,  Consp. 
Fl.  Nov.  Semi.;  Kjellman  &  Luin>sTR()M,  Fan.  Nov.  Semi.;  non  Ledebour,  Ic. 
pL  Fl.  Ross.,  Fl.  Ali,  Fl.  Ross.;  P.  SommerfeUh  Lehmann,  Nov.  Stirp.  Pug. 
IX  et  Revis.  Potent;  Lange,  L  c;  Rydberg,  1.  c 

Fig.  Lehmann.  Mon.  Potent,  Suppl.  I,  T.  7,  fig.  1;  Fl.  Dan.,  T.  2234;  Ryd- 
BERG,  1.  c,  T.  36,  fig.  6. 

The  species  in  question,  is  first  named  by  Rob.  Brown  without 
description,  but  in  Chlor.  Melv.  he  gives  some  notes  about  its  charac- 
ters that  are  not,  however,  very  satisfying,  Perhaps  it  could  be  ques- 
tioned if  he  has  really  had  the  species  in  view,  which  has  since  been 
understood  by  this  name,  the  more  so  as  the  figure  of  Lehmann,  I.  c, 
who  has  perhaps  had  an  opportunity  of  seeing  the  original  specimens, 
is  not  quite  so  good  as  are  his  figures  generally.  Lehmann's  descrip- 
tion, however,  is  rather  clear  and  satisfying.  So  too,  the  figure  of 
Rtdberg,  I.  c,  is  not  of  the  best.  I  think  it  must  be  taken  for  granted, 
that  Rob.  Brown  has  really  used  the  name  for  the  species  here  in 
question,  the  more  so,  as  he  has  in  Chlor.  Melv.  besides  it,  also  P. 
nivea  from  the  same  district;  but  there  are,  in  the  London  collections, 
no  original  specimens  from  Ross's  first  voyage,  and  the  specimens  under 
the  name  of  P.  ptUcheUa  from  Melville  Island,  that  I  have  seen,  are 
really  P.  VdMiana,  to  which,  however,  the  description  does  not  apply. 
At  all  events,  the  name  P.  pulcheUa  is  to  be  upheld,  even  if  Lehmann 
is  to  be  quoted  as  author  instead  of  Rob.  Brown. 

P.  ptdcheUa  is  one  of  the  most  characteristic  and  easily  distin- 
guished among  the  arctic  PotentiUae,  but  notwithstanding  this,  it  has 
not  escaped  the  fate  of  being  confounded  with  other  species :  generally, 
I  think,  forms  having  only  one  pair  of  leaflets  have  been  the  cause  of 
mistakes,  as  they  can  bear  a  certain  resemblance  to  the  varieties  of  P. 
nivea,  that  have  narrow  and  deeply  incised  leaflets,  such  as  are  most 
common,  for  instance  in  Greenland  (cf.  Wulff,  Bot.  Beob.  Spitzb.,  p. 
104 — 106).  But  that  it  "goes  over"  into  P.  nivea  in  Spitsbergen,  as 
Nathorst  (Veg.  Spetsb.  vestk.,  p.  Ill)  says,  and  Wulff  quotes,  I 
cannot  find.  Among  the  whole  of  the  great  collection  of  specimens  of 
P.  nivea  in  the  Copenhagen  herbarium,  there  is  not  a  single  one,  that 
I   could   think   of  referring  to  P.  pulcheUa,  as  little  as  there  could,  on 
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the  other  hand,  be  a  question  of  referring  any  of  the  specimens  lying 
under  P.  pidchella  to  the  former  species.  Also  those  specimens  from 
Wulff's  own  collection  that  I  have  seen,  I  could  easily  place  under 
one  of  the  two  species.  As  for  some  of  his  figures  (1.  c,  T.  4),  I  think 
there  must  be  a  mistake;  the  figures  14  and  15,  can  hardly  belong  to 
any  but  P.  pulchdla,  unless  perhaps  there  exists  another  species  in 
Spitsbergen,  viz.  P.  rubricaulia,  Lehm.;  to  that  I  shall  return  later. 

From  the  other  Ellesmereland  species,  P.  ptdcheUa  is  clearly  dis- 
tinguished by  its  distinctly  smaller  flowers,  whose  petals  are  at  most, 
of  the  length  of  the  sepals.  It  is  this  character  also  which  immediately 
shows  that  Trautvetter,  Consp.  Fl.  Nov.  Semi.,  p.  65,  is  entirely  wrong 
in  using  the  name  P.  sericea,  L.  var.  dasyphyUa,  (Bunge)  Ledeb.,  for  it. 
As  Nathorst,  Nya  bidr.,  p.  12,  remarks,  the  Novaja  Semlja  plant  is 
very  like  that  of  Spitsbergen;  indeed  it  differs  somewhat  in  the  size  of  the 
flowers,  but  they  are  not  those  of  the  real  P.  sericea  or  its  var.  ddsy' 
phyUa  (P.  dasyphyUa,  Bunge  in  Ledebour,  Fl.  Alt.).  Indeed  it  is 
curious  enough  that  an  American  species  such  as  P.  ptUcheUa,  should 
grow  in  Spitsbergen  and  Novaja  Semlja,  and  should  not  be  found  in 
the  adjacent  parts  of  Siberia,  but  I  think  it  may  still  be  found  there. 
At  least,  the  explanation  is  not  to  be  found  in  that  direction,  where 
Trautvetter  and  Nathorst  have  sought  it,  and  the  Spitsbergen-Novaja 
Semlja  plant  is  doubtless  P.  pulchella^  as  I  have  had  the  opportunity 
of  ascertaining  by  examination  of  specimens.  The  real  P.  sericea  and 
also  Bunge's  species,  have  flowers  with  large  and  broad  petals,  not  the 
short  ones  of  P.  pulcheUa  which  are  so  narrow  as  not  to  touch  each 
other  with  the  mai*gin.  Also  in  comparing  with  the  figure  331  in  Lede- 
bour, Ic.  pi.  Fl.  Ross.,  representing  the  species  dasyphyUa  of  Bunge, 
one  is  unable  to  understand  how  this  can  have  been  referred  to  the  plant 
from  Novaja  Semlja,  as  it  represents  a  Potentilla  with  large  flowers  of 
a  dark  yellow,  with  assurgent  stems  and  leaves  with  several  pairs  of 
of  longciliate  leaflets,  that  do  not  seem  to  be  very  hairy  over  the  rest. 
One  arrives  at  the  same  result  in  studying  the  description  in  Ledebour, 
Fl.  Alt.,  and  as  I  have  also  seen  original  specimens  of  Bunge  in  the 
Copenhagen  herbarium,  I  am  quite  certain  that  the  Novaja  Semlja  plant 
has  nothing  to  do  with  his  species,  but  must  be  referred  to  the  arctic 
P.  pulcheUa,  perhaps  as  a  separate  variety,  with  larger  flowers  than 
that  in  America-Greenland. 

I  have  also  to  mention  another  form  which  I  have  found,  if  not  in 
its  most  extreme  development,  viz.,  the  so-called  P.  SommerfeUi,  Leh- 
MANN,  Nov.  Stirp.  Pug.  IX  (Fig.  Revis.  Potent,  T.  10,  fig.  2).    I  have 
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seen  a  specimen  of  this  in  the  Copenhagen  herbarium,  collected  in  Spits- 
bergen by  Th.  Fries  and  determined  as  P.  ptdcheUat  but  afterwards 
referred  by  Rydberg  to  P.  SommerfdH,  That  it  is  what  Fries  took  it 
for,  a  small,  slender  and  almost  glabrous  specimen  of  P.  pulcheUa,  is 
obvious.  The  principal  character  which  should  separate  P.  Sommer- 
feUi  from  P  ptdcheUa  is,  according  to  Rydberg,  1.  c,  p.  91,  that  the 
terminal  leaflet  should  be  petiolate  in  the  former,  but  sessile  in  the 
latter.  But  this  character  is  worthless,  €ls  many  specimens  of  P.  pul- 
cheUa,  and  especially  of  the  large  and  luxuriant  fi  datior,  Lange,  have 
long  petiolate  terminal  leaflet,  among  them  also  some  revised  by  Ryd- 
berg himself.    When  it  is  further  observed,  that  Lehmann  has  originally 

described  it  (Pug.  IX)  on  specimens  from  "terris   borealibus 

ni  fallor  a  cl.  Keilhavio  lectis",  and  that  later  he  has  quoted  Vaul 
and  Holb5ll  as  collectors,  without  mentioning  anything  more  about  its 
home  (Revis.  Potent.,  p.  37),  as  well  as  that  it  is  never  found  again  in 
Greenland,  and  that  it  has  been  regarded  in  Spitsbergen  of  old,  as  a 
mere  form  of  P.  pulchella  (Nathorst,  Nya  bidr.,  does  not  mention  it), 
one  may  easily  understand,  that  it  cannot  here  be  the  question  of  any 
distinct  species.  Consequently,  it  is  astonishing  to  find  it  treated  as 
such,  in  a  monograph  of  the  genus.  In  Ellesmereland,  I  mostly  saw 
P.  pvUcheUa  in  clayey  plains  with  open  vegetation,  sometimes  also  in 
the  rich  slopes  of  rookeries  etc.  It  begins  to  flower  about  the  begin- 
ning of  July,  and  fruits  abundantly. 

Occurrence.  North  coast:  Floeberg  Beach (!),  Dumbell  Harbour  (I) 
Grinnell  Land:  Discovery  Harbour  (!),  (Greely);  probably  in  other 
localities  southward  along  the  coast.  Hayes  Sound  district,  sparingly: 
interior  of  Beitstad  Fjord  (489);  Fram  Harbour  (659) ;  Cocked  Hat  Island 
(1267).  South  coast,  scarce  but  for  the  Goose  Fjord,  where  it  grew  in 
most  clay  plains:  Fram  Fjord  (1638),  Muskox  Fjord  (2118);  Goose  Fjord 
localities:  Gull  Cove  (rookery,  2895),  Castle  Rock  (3964),  Yellow  Hill 
(3579,  3596),  Midday  Knoll  (4215),  east  of  4th  quarters  (3489),  great 
valley  at  the  bottom  (3268),  Gallows  Point  (2990).  West  coast:  Lands 
End,  between  Eidsfjord  and  Baumann  Fjord,  Coed  Bay. 

Distribution:  Northern  East  and  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Alaska,  East  Siberia,  Wrangel  Land,  Novaja 
Semlja,  Spitsbergen. 
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Potentilla  ruhricsbulia,  Lehm. 

p.  rubricatdis,  Lehmann,  Nov.  Stirp.  Pug.  IX,  1851,  et  Revis.  Potent ;  Rydberg,  Mod. 
Amer.  Potent. ;  Hooker,  Fl.  Bor.  Amer. ;  P.  aff.  (nivea  vel)  rubricaulis,  Osten- 
FELD,  Flow.  pi.  Cape  York;  P.  nivea  var.,  Nathorst,  N.  W.  GrOnl.;  P.  nivea 
var.  subquinata,  Greely,  Rep.  (?),  non  Lafvge;  P.  puJcheUa  f.  elatior,  Dus^pc, 
Gef&sspfl.  OstgrOnl.;  P,  pulchetta,  Nathorst,  N.  W.  Gr5nl.(?);  Khuuse,  List  K 
Greenl.,  ex  p.;  P.  nivea,  auci  ?,  non  Linnaeus. 
Fig.  Lehmann,  Revis.  Potent,  T.  30;  Rydberg  1.  c,  T.  40,  fig.  1—4;  Tab.  nostra  5. 

During  my  stay  in  Ellesmereland,  I  always  regarded  the  species 
here  in  question,  as  P.  nivea,  L.,  and  that  variety  of  it,  which  is  called 
subquinaia  by  Lange;  and  it  was  after  closer  examination  and  com- 
parison with  other  specimens,  and  study  of  literature,  that  I  came  at 
last  to  the  conclusion  that  it  must  be  referred  to  the  species  of  Leh- 
mann, which  seems  to  have  been  very  little  noticed  by  later  writers. 
As  shown  in  the  synonymic,  some  certainly  have  taken  it  for  a  form 
of  P.  nivea,  and  probably  that  is  the  case  also  with  many  others, 
although  it  is  impossible,  without  having  the  authentic  specimens  at 
hand,  to  say  anything  certain  about  it.  Thus,  I  cannot  but  believe, 
that  it  forms  part  of  the  variable  P.  nivea  of  Hart,  Bot.  Br.  Pol.  Exp., 
probably  also  of  the  plant  under  the  same  name  mentioned  by  Greely, 
Rep.,  edthough  I  have  seen  no  P.  rubricauUis  collected  by  either  of 
them.  The  names  under  which  it  may  perhaps  further  hide  are:  P. 
nivea  var.  pentaphylla,  Lehm.,  var.  svhquinata,  Lange,  var.  aUaica, 
Rydb.  (not  P.  aUaica,  Bunge),  P.  quinquefolia,  Rydb.,  always  however, 
confounded  with  forms  of  P.  nivea.  I  therefore  think  it  not  out  of 
place  here  also  to  devote  some  attention  to  an  examination  of  what 
ought  rightly  to  be  meant  by  those  names,  notwithstandig  the  probable 
non-existence  of  those  plants  in  Ellesmereland. 

At  first,  however,  the  description  of  P.  rvibricaulis  in  Lehmann, 
Revis.  Potent.,  p.  68,  may  be  quoted.    It  runs  as  follows: 

"P.  caulibus  e  basi  adscendente  erectis,  plurifloris,  petiolisque  pubes- 
centibus;  foliis  infimis  bijugis,  supra  glabriusculis  subtus  niveo-tomen- 
tosis;  foliolis  infimis  multo  minoribus  subcuneiformibus  profunde  tri  — 
quinquefidis,  reliquis  oblongis  pinnatifidis ;  segmentis  subaequalibus 
oblongo-lanceolatis  acutis  integerrimis  subfalcatis;  floribus  paniculatis 
sepalis  acutiusculis,  extemis  oblongo-linearibus ;  reliquis  ovato-lanceo- 
latis;  petalis  obtuse  emarginatis  fere  obcordatis  calycem  paullo  super- 
antibus".  Further  be  adds:  '*In  Habitus  gleicht  diese  Art  gar  sehr 
der  P.  nivea  var.  pentaphylla,  bei  welcher  aber  die  Blatter  niemals 
gefiedert  sind.". 
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The  description  of  Rtdberg  (I.  c,  p.  101—102)  is,  on  the  whole, 
well  in  accord  with  this,  the  small  differences  are  probably  due  to  the 
greater  material  which  he  has  had  at  his  disposition.  He  says,  for  in- 
stance: —  "Leaves  pinnate  of  2—3  approximate  pairs  and  a  sessile 
terminal  leaflet,  silky  above,  more  or  less  white-tomentose  beneath",  and 
further  "Petals  obcordate,  a  third  exeding  the  sepals". 

My   specimens   accord   very   well  both  with  these  descriptions  and 
with  the  figures  quoted.    The  principal  difference  lies  in  the  prevalence 
of  3-digitate  leaves,   and  in  the  reduction  of  the  lower  leaflets,  if  such 
are  developed.     There  is,  however,  a  continuous  transition  between  the 
forms  on  the  basis  of  which  the  original  description  is  made  (Lehhann*s 
material  was  collected  at  Great  Bear  Lake  by  Richardson,  and  that  of  Ryd- 
BERG  still  further  to  the  south),  and  the  most  reduced  arctic  forms  with 
only  3-digitate  leaves,  such  as  are  found  on  open  gravel  soil.    Where  P. 
nibricaulis  grew  in   rookeries,  or  other  places  with  a  richer  soil,  it  al- 
ways  showed   rudiments   of  at  least  one  lower  pair  of  leaflets,  even  if 
these  basal  leaflets  were  very  small.    I  have  never  seen  really  5-digitate 
leaves  in  it.     In  the  Nat.  Hist.  Mus.  there  were  several  specimens  col- 
lected by  Richardson,   perhaps  from  the  original  locality,  and  at  Kew 
also   from   the  arctic   coast   and   from   Mercy    Bay,  Banks  Land,  leg. 
MiERTSCHiNG.     The   RiCHARDSON-specimens   especially,  were  larger  and 
had   larger  and   more   deeply   incised   leaves   than    my   EUesmereland- 
specimens,   but  they  only  had  two  pairs  of  leaflets  (or  even  one  only) 
and  the  basal  ones  are  at  least  somewhat  smaller  than  the  upper  ones. 
The   difference   between  this   form  and  the  arctic  one  is  consequently 
not  greater  than  might  be  expected.     There  may,  however,  be  reason 
for  distinguishing  the  northern  form  as  a  separate  variety:  yar.arctica, 
n.   van,   characterised  by   low  growth;   mostly  3-digitate  leaves,  or  by 
very  small  basal  leaflets,  furnished  only  with  one  or  a  few  feeble  teeth. 
P.  rubricaulis,  and  especially  var.  arctica,  very  much  resemble  P. 
nivea  in   habit;  there   can  also  be  said  to  exist  certain  points  of  like- 
ness to  P.  ptdcheUa.    It  might  therefore  perhaps,  be  suspected  of  being 
a  hybrid   between   the   two  last-named  species,  or  perhaps  that  it  had 
been  overlooked  in  Greenland  and  Spitsbergen :  it  might  thus  have  been 
the  cause  of  the  opinion  quoted  from  Nathorst  and  Wulff  (cf.  under 
P.  pvdchdla),    P.  rubriccmlis,  however,  is  clearly  distinct  from  P.  ptd- 
cheUa  in   its   much   larger   flowers,  broader  and  darker  petals,  many- 
flowered  inflorescence,  assurgent  or  erect  stems,  and  in  its  broader,  less 
deeply  incised  leaflets.    One  fact  among  others  which  decidedly  proclaims 
against  its  being  a  hybrid  is,  that  it  is  much  more  common  within  the 
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area  here  in  question  than  P.  ptdcheUa  while  P.  nivea  seems  to  be 
entirely  lacking.  As  to  its  possible  occurrence  in  Spitsbergen,  I  can  only 
say  that  I  have  seen  no  specimens  from  that  country;  it  also  seems 
improbable  that  it  could  have  found  its  way  thither  as  it  is  never  found 
elsewhere  on  the  Asiatic-European  side  of  the  arctic  region.  From 
Greenland  I  have  seen  specimens  from  Cape  Mary,  Clavering  Island 
(leg.  DusEN,  cf.  synonyms);  further,  I  have  myself  found  it  in  Foulke 
Fjord,  and  it  is  collected  in  Wolstenholme  Sound  by  Balle  (cf. 
OsTENFELD,  1.  c.)  and  by  Nathorst  at  Ivsugigsok.  From  localities 
further  south,  I  have  only  seen  two  specimens,  that  seem  to  belong  to 
it.  They  are  in  the  Copenhagen  herbarium,  and  are  both  collected  at 
Umanak  in  Northern  Danish  Greenland  by  J.  Vahl.  One  is  determined 
as  P.  nivea  and  the  other  as  P.  stibquinata,  (Lange)  Rydb.,  by  Ryd- 
BER6  who  has  inspected  the  arctic  Potentillae  of  the  Copenhagen  col- 
lection. They  are  entirely  identical  (parts  of  the  same  plant?)  and  are 
the  only  ones  in  the  great  collection  from  Danish  Greenland,  whose 
leaves  show  a  tendency  to  become  pinnate.  In  other  respects,  they 
resemble  P.  nivea  very  much,  and  consequently,  P.  rubricatUis  may 
easily  have  been  overlooked  in  the  northernmost  colonial  districts.  A 
strict  search  for  it  in  those  regions  must,  therefore,  be  recommended. 
Together  with  the  two  specimens  mentioned,  there  lay  a  great  many  of 
P.  nivea  with  5-digitate  laves,  both  under  that  name  and  under  var. 
altaica  and  P.  subquinaia,  (Lange)  Rydb. 

In  connection  with  the  forms  of  P.  nivea,  found  in  Foulke  Fjord, 
I  shall  have  to  come  back  to  them  later,  but  still  I  think  it  better  to 
say  a  little  about  the  names  that  Rydberg  1.  c,  has  for  the  different 
varieties  of  the  multiform  P.  nivea.  Wulff,  1.  c,  p.  105,  has  already 
pointed  out  what  he  looks  upon  as  a  fault  in  Rydberg's  monograph, 
viz.,  that  this  author  has  united  the  var.  subquiviaia  of  Lange  with 
the  var.  pinnatifida  of  Lehmann.  This  however  may,  perhaps,  be  ad- 
mitted, as  it  is  impossible  to  keep  apart  all  the  varieties  that  Lehmann 
has  distinguished  under  P.  nivea  (in  Revis.  Potent.  12  besides  the 
principal  form),  and  as  the  variety  of  Lange  must  doubtless  be  the 
same  as  Lehmann*s  var.  pentaphylla,  that  together  with  var.  pinnati" 
fida  is  characterised  by  partly  5-digitate,  deeply  incised  leaflets.  Still 
there  is  a  mistake,  for  P.  altaica,  Bunge  in  Ledbour,  FI.  Alt,  p.  212, 
is  quoted  as  synonymous  to  the  latter  variety.  This  error  is  due  to 
Lehmann  himself  (Pug.  IX,  p.  68),  and  has  been  repeated  by  later 
authors.  The  figure  of  P.  aUaica  in  Ledebour,  Ic.  pi.  Fl.  Ross.,  T. 
329,   does   not  indeed  give  much  guidance,  as  little  indeed  as  does  the 
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description  in  the  same  work,  but  from  the  description  in  the  Fl.  Alt., 
it  is  evident,  that  here  there  is  no  question  of  any  form  of  P.  nivea. 
As  I  have  had  the  opportunity  of  seeing  original  specimens  of  Bunge's 
plant  in  the  Copenhagen  herbarium,  I  can  affirm  at  least,  that  it  does 
not  belong  to  P.  nivea.  In  the  Index  Kewensis,  it  is  referred  to  P. 
mtUtifida,  L.,  where  its  right  place  seems  rather  to  be.  As  the  name 
P.  nivea  var.  pinnatifida  seems  only  to  be  used  by  Lehmann  for  the 
plant  of  BuNGE  (he  only  has  one  locality  for  it  in  Revis.  Potent,  p...l69) 
it  is  out  of  the  question,  and  there  is  the  choice  between  var.  pentor 
phyUa,  Lehm.,  and  var.  aubquinaia,  Lange.  As  the  former  is  the  elder, 
it  must  be  upheld,  there  being  not  the  shghtest  cause  to  look  upon  it 
as  a  species  as  Rydberg  has  done,  probably  because  he  has  had  no 
opportunity  of  studying  the  plant  from  nature. 

Rather  might  it  be  justifiable  to  distinguish  all  the  arctic  forms 
with  deeply  incised  leaflets,  from  the  typical  P.  nivea,  which  has  them 
more  rounded  and  feebler  dentate.  I  have,  however,  had  too  little 
opportunity  of  studying  them  from  nature,  to  be  able  to  give  any  de- 
finite opinion  about  it.  In  a  collection  of  herbarium  specimens,  it 
appears  as  if  a  continual  series  of  intermediate  forms  existed.  Ryd- 
berg has,  however,  not  only  (1.  c.)  established  a  new  species  P.  quinque- 
folia  for  the  plant  here  in  question,  but  he  has  also  put  it  in  a  separate 
group,  Suhjugae,  together  with  P.  stibju^a,  Rydb.  Between  the  two 
species,  there  is  not  a  single  character  in  common,  unless  the  "pinnate 
tendency"  (Rydberg,  Mon.  Amer.  Potent.,  p.  37)  is  regarded  as  such, 
which  is  said  to  appear  therein  that  the  terminal  leaflet  is  petiolate. 
This  characteristic,  however,  appears  very  often  in  the  principal  form 
of  the  P.  nivea,  and  there  can  be  no  doubt  but  that  the  group  iSm6- 
jugae  is  merely  artificial,  and  has  nothing  to  do  with  cifflnity.  Perhaps 
Rydberg  has  seen  arctic  specimens  of  P.  rubricavlis,  and  has  referred 
them  to  his  P.  aubquinaia,  (Lange)  Rydb.,  as  later  he  has  called  it 
(Furth.  Stud.  Potent).  That  would  perhaps  account  for  his  arrange- 
ment 

P.  rubricatUis  var.  arctica  in  Ellesmereland  is  found  generally  in 
rookeries  and  vegetation-covered  slopes,  where  it  is  loosely  tufted  and 
thriving,  whereas  when  it  grows  in  open  gravel-  or  clay-plains,  it  be- 
comes stunted  and  very  densely  tufted,  so  as  to  be  rather  like  P. 
Vahliana  in  habit  It  begins  to  flower  at  the  end  of  July,  and  is 
flowering  all  through  the  summer,  besides  bearing  fruit  abundantly. 

Occurrence.  Grinnell  Land(?).  Hayes  Sound  and  Fram  Harbour 
district:  Beitstad  Fjord,  Skraling  Island  in  Alexandra  Fjord  (1373),  Fram 
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Harbour  (1085,  1880).  South  coast:  Fram  Fjord  (1630,  1660);  Harbour 
Fjord,  "green  patch"  near  the  anchorage  (2151),  Seagull  Rock  (2599, 
2650);    Goose  Fjord,  Falkon  Cliff  (2882,  3771),  Gallows  Point. 

Distribution:  Northeastern  and  Northwestern  Greenland  (cf. 
above),  Arctic  American  Archipelago  (only  a  few  specimens  seen  at  Kew, 
but  probably  spread  all  over  the  islands),  Ai'ctic  America,  in  the  conti- 
nent down  in  the  temperate  paiis  and  Rocky  Mountains  to  Alberta, 
Wyoming  and  Colorado. 

Potentilla  anserina,  L. 

This  species  is  recorded  by  Hart,  Bot.  Br.  Pol.  Exp.,  from  Cape 
Sabine  (Bedford  Pim  Island),  but  there  are  no  specimens  in  the  Nat. 
Hist.  Museums  or  at  Kew,  to  confirm  his  statement.  He  has  also 
recorded  it  from  Foulke  Fjord  and  from  PrOven  in  Greenland.  Now  it 
is  lacking  in  the  list  of  the  plants  from  the  Hayes  expedition,  which 
wintered  at  Port  Foulke,  and,  in  the  Danish  part  of  the  coast  no  other 
collector  has  found  it  north  of  the  Disco-district,  and  therefore  I  think 
one  is  well  justified  in  excluding  it  from  the  Ellesmereland  flora.  What 
Hart  can  have  taken  for  P.  anserina  is  not  easily  decided,  but  most 
probably,  it  must  have  been  one  of  the  preceding  species. 

Potentilla  nivea,  L. 

This  species  is  recorded  by  Hart,  Bot  Br.  Pol.  Exp.,  from  all  his 
localities  from  Danish  Greenland  up  to  the  north  coast  of  Ellesmere- 
land as  well  as  by  Greely,  Rep.  Indeed  it  is  not  to  be  denied,  that 
it  could  perhaps  grow  there,  as  it  is  to  be  found  in  Greenland,  at  least 
as  far  north  as  Foulke  Fjord,  and  it  seems  also  to  be  spread  in  the 
Arctic  Archipelago.  There  are,  however,  no  specimens  to  be  found  that 
would  give  the  necessary  confirmation  to  the  statement  of  Hart,  which 
is  the  more  unreliable,  as  he  has  thrown  together  both  P.  Vahliana, 
Lehm.  and  P.pulchdlay  R.  Br.  with  it,  which  shows,  that  he  has  had 
very  little  knowledge  of  these  species  (cf.  under  P.  ptdchella  and  P. 
rubricaulis).  In  all  probability.  Hart  has  taken  P.  rubticaidis  for  P. 
nivea,  even  if  there  are  no  specimens  of  the  former  from  Ellesmere- 
land in  the  London  collections,  but  still  it  may  be  possible  that  Greely, 
who  h€Ls  recorded  P.  nivea  as  well  as  the  var.  svbquinata,  has  also 
had  specimens  of  the  true  P.  nivea  in  his  collection.  At  all  events, 
all  the  localities  from  Hayes  Sound  and  adjacent  parts  in  Hart's  list 
are  to  be  excluded. 
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Potentilla  VsbhlisLna,,  Lehm. 

p.  Yalfdiana,  Lehmann,  Mon.  Poteni,  1820,  Revis.  Potent,  Nov.  Stirp.  Pug.  IX; 
Rydberg,  Mon.  Amer.  Potent;  Lange,  Consp.  FI.  Groenl.;  Nathorst,  N.  W. 
GrOnl.;  Hooker,  F1.  Bor.  Amer.;  P.  hirsuta,  Fl.  Dan.,  T.  1390;  P.  nivea  var. 
hirsuta,  Duraio),  Enum.  pL  Smith  S.;  P.  nivea,  Torrey  &  Gray,  Fl.  N.  Amer.; 
P.  niveat  Hart,  Bot.  Br.  Pol.  Exp.,  ex  p. :  P.  Jamesonictna,  Greville,  Descr.  Pot 
Fig.  Fl.  Dan.,  T.  1390;  Greville,  L  c,  T.  20;  Rydberg,  1.  c,  T.  35,  fig.  8.; 
Tab.  nostra  4,  fig.  1. 

This  species  is  very  clearly  described  by  Lehmann  (Mon.  Potent), 
and,  as  it  is  very  distinct  from  all  other  arctic  species,  it  is  not  easy 
to  understand  how  it  can  notwithstanding  have  been  so  often  confounded 
with  others.  Hooker,  L  c,  p.  195,  says:  "Affinis  P.  niveae  sed  certe 
species  distincta,  petalis  reniformibus  facile  ab  omnibus  P.  niveau  formis 
discemenda":  but,  notwithstanding  he  adds:  ''but  I  possess  many  speci- 
mens  of  a  PotentiUa  from  the  higher  summits  of  the  Rocky  Mountains 
and  from  the  Arctic  Regions,  which  appear  to  be  quite  intermediate 
between  P.  Vahliana  and  P.  nivea'\  There  are,  however,  no  such 
specimens  to  be  found  in  the  Kew  collections,  where  the  Hookerian  her- 
barium is  now  preserved.  Several  authors  have  since  put  it  fits  a  variety 
under  P.  nivea,  and  Meehan  (Contr.  Greenl.)  has  even  taken  it  for  P. 
pukhdla,  as  is  seen  by  the  corrections  of  his  paper  made  by  Th.  Holm 
(Contr.  Fl.  Greenl.).  Perhaps  also  the  P.  pulchella  of  Durand,  PL  Kan., 
is  to  be  referred  to  this  species,  as  far  as  can  be  judged  from  his 
description.  But  he  has  also  P.  nivea  y,  Torr.  &  Gray,  with  P.  Vahliana, 
Lehm.  as  a  synonym. 

The  confusion  is  probably  due  in  great  part  to  the  very  bad  figure 
in  the  Flora  Danica,  that  could,  but  for  the  flower,  which  is  decidedly 
that  of  P.  Vahliana,  sooner  represent  any  other  species  than  P. 
Vahliana. 

Even  in  a  sterile  state,  the  species  is  very  easily  distinguished  al- 
ready from  afai-;  its  large,  densely-packed,  hemispherically-tufted  indi- 
viduals immediately  catching  the  eye,  as  they  stand  spread  over  the  ground, 
sometimes  with  only  the  naked  earth  between  them.  The  shape  of  the 
leaves  also  is  rather  characteristic,  but  still  the  flower  gives  the  best 
distinguishing  marks,  by  its  size  and  its  broadly  obcordate  petals  (they 
are  broader  than  they  are  long),  which  are  of  a  beautiful  yellow  colour, 
with  a  saffron-coloured  stain. 

It  is  mosUy  found  in  clay-  or  gravel-plains,  where  its  strong  tap- 
root goes  deep  down.  Its  flowering  time  seems  to  be  rather  late;  I 
have  never  seen  it  in  bloome  before  the  beginning  of  July;   in  the  un- 
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favorable  year  1900,  it  was  first  seen  on  July  31st.  But  the  flowering 
is  very  soon  ended  and  the  fruit  seems  to  mature  regularly. 

Occurrence.  Grinnell  Land,  Discovery  Harbour,  Hart  (sub  P. 
niveal).  Totally  lacking  in  the  Hayes  Sound  district  as  well  as  in  the 
eastern  part  of  the  south  coast,  but  common  and  abundant  in  the  in- 
terior of  the  Goose  Fjord,  for  instance:  Ptarmigan  Gorge  (3333,  3392), 
Gallows  Point  (3000),  Midday  Knoll  (3650),  Wolf  Valley. 

Distribution:  West  Greenland  (northern  part),  Arctic  American 
Archipelago,  Arctic  America,  Hudson  Bay  region,  Rocky  Mountains. 


Potentilla  emarginatsty  Pursh. 

p.  tmarginata,  Pursh,  FI.  Amer.  sept.,  1814;  Lehmann,  Mon.  Potent.,  et  Revis. 
Potent.;  Rydberg,  Mon.  Amer.  Potent,  et  Furth.  Stud.  Potent;  Lange,  Consp. 
FI.  Groenl. ;  Kruuse,  List  E.  Greenl. ;  Hooker,  F1.  Bor.  Amer.;  Britton  & 
Brown,  III.  FI.:  non  P, emarginata,  Desf.;  P.  nanay  Willdenow,  in  Schlech- 
TENDAL,  Uebers.  Willd.  Potent ;  Lehmann,  II.  cc. ;  Rydrerg,  Mon.  Amer.  Potent. ; 
Hooker,  1.  c. ;  Britton  &  Brown,  I.  c. ;  Ledebour,  FI.  Ross.;  P.  fragiformis 
var.  parviflora,  Trautvetter,  Consp.  FI.  Nov.  Semi.;  Kjellman,  in  Vegaexp.; 
Kjellman  Sc  LundstrOm,  Fan.  Nov.  Semi.;  Andersson  &  Hesselman,  Spetsb. 
karlv.;  Nathorst,  N.  W.  Gr^nland;  P.  fragiformis,  Rydberg,  Mon.  Amer. 
Potent.,  non  (Willd.)  Schlecht.;  P.  grandiflora  y&t,  parviflora,  Trautvetter, 
PI.  Sib.  bor.,  et  FI.  rip.  Kolym.;  P.  frigida,  Hart,  Bot.  Br.  Pol.  Exp.,  non 
Villars;  (P.  maculaia,  Greely,  Rep.  (?),  non  Pourret). 

Fig.  Lehmann,  Mon.  Potent,  T.  17;  FI.  Dan.,  T.  2291 ;  Rydbebg,  Mon.  Amer. 
Potent,  T.  32,  fig.  1—5. 

Pursh  has  described  (1.  c,  I,  p.  353)  P.  emarginata  in  such  a 
manner,  that  one  can  be  tolerably  certain  which  form  he  meant.  Later 
his  description  has  been  made  more  precise  by  other  authors,  such  as 
Lehmann  and  Rydberg,  who  have  also  given  figures.  I  am  indeed  in 
no  doubt  about  my  plant  being  identical  with  that  of  Kohlmeister,  col- 
lected in  Labrador,  on  which  Pursh  founded  his  species,  but  still 
it  remains  to  be  seen  if  there  are  no  objections  to  the  name.  It  is  a 
fact  that  it  is  used  already  1804  for  quite  another  plant  by  Desfon- 
TAiNES  (Tableau  de  TEcole  de  Botanique,  p.  177),  but  without  a  descrip- 
tion. The  name  of  Desfontaines  seems  never  to  have  been  used,  and 
Pursh  was  at  liberty  to  avail  himself  of  the  same  specific  name  (cf. 
also  Lehmann,  Mon.  Potent.,  p.  175). 

Previously,  however,  Willdenow  had,  in  his  herbarium,  distin- 
guished the  plant  in  question  as  P.  nana,  and  Sghlechtendal  kept  this 
name  when,  in  Gesellschaft  naturforschender  Freunde  zu  Berlin,  he  gave 
an  account  of  some  PotentiUas  in  the  herbarium  Wh^ldenow.  The 
above-quoted  paper  of  Sghlechtendal  is  published  in  volume  7  of  Mag. 
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d.  Ges.  naturf.  Fr.  for  the  year  1813,  but  the  title-page  gives  the  year 
of  publication  as  1816.  Even  if  some  part  of  the  volume  was  printed 
earlier,  that  can  hardly  have  been  the  case  with  Schlechtendal's  paper, 
which  is  among  the  last  in  the  volume,  and  consequently  must  be  of 
later  date  than  Pursh's  Flora,  the  more  so  as  the  6th  volume  of  the 
same  periodical  (for  1812),  is  published  in  1814,  according  to  the  title- 
page.  From  this  it  follows,  that  one  is  obliged,  in  looking  upon  P.  emar- 
ginata,  Pursh,  and  P.  nana,  Schlecht.,  as  synonyms  (which,  I  think, 
is  inevitable),  to  use  the  former  name. 

As  to  the  above-quoted  name  of  Trautvetter,  it  must  firstly  be 
mentioned  that  P  fragiformis  is  also  a  herbarium  name  of  Willdenow, 
which  ScHLECHTENDAL  has  published  in  the  same  paper.  The  name  P. 
fragiformis  is  indeed  to  be  upheld,  but  for  quite  another  species,  which 
has  its  principal  distribution  in  East  Asia  and  the  Bering  Sea  region. 
It  differs  from  P.  emarginata  in  its  broader  and  more  rounded,  less 
deeply  incised  leaflets,  whose  teeth  are  less  acute.  The  whole  plant  is 
larger  and  coarser,  leafy  up  even  to  the  considerably  richer  inflores- 
cence. Generally  it  is  less  hairy  than  P.  emarginata  or  at  least  it  has 
not  the  long  projecting  hairs  of  the  stem  so  prominent  as  in  the  latter 
species.  P.  fragiformis  can  rightly  be  said  to  bear  a  certain  resem- 
blance to  a  Fragaria,  which  can  hardly  be  said  of  P.  emarginata. 
The  figure  of  Lehmann  (Mon.  Potent,  T.  15)  is  rather  good,  even  if  it 
represents  a  somewhat  hairy  form;  but  the  figure  of  Rydberg  (Mon. 
Amer.  Potent.,  T.  31,  fig.  1)  cannot  have  been  designed  from  any  spe- 
cimen of  the  true  plant  of  Schlechtendal,  as  it  has  much  smaller 
flowers  and  more  narrow  petals.  This  also  accounts  for  the  absence 
of  any  distinguishing  marks  in  the  description  of  the  three  species  in 
Rydberg's  monograph.  His  material  for  the  description  of  P.  fragi- 
formis, partly  at  least,  has  belonged  to  P.  emarginata,  for  he  gives 
Cape  York  in  Greenland  among  the  places  where  it  is  found.  He  also 
mentions  Alaska,  where  both  species  are  found,  but  probably  his  spe- 
cimens from  there  also  were  P.  emarginata.  Specimens  of  the  real 
P.  fragiformis  I  have  seen,  especially  from  the  Aleutian  and  other  Is- 
lands in  the  Bering  Sea,  and  also  from  Western  Esquimaux  Land  (leg. 
Seemann),  and  from  Siberia  so  far  east  as  Patapodskoje  at  the  Yenis- 
sei  River  (leg.  M.  Brenner,  ^h,  1876).  Specimens  very  well  in  accor- 
dance with  these,  lay  in  the  Copenhagen  herbarium  labelled :  '*Hort  hot. 
hafn.  ^/e  61,  sem.  ex  hort.  Hamburg".  Even  if  these  cultivated  spe- 
cimens are  somewhat   less   hairy   than  the  figure  of  Lehbiann  indicates. 
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still  it  is  probable,   that   the   seed   was  taken  from  a  plant  which  Leh- 
MANN  had  approved  of  as  P.  fragifarmis. 

Trautvetter  has  here,  as  in  several  other  cases,  done  his  best  to 
add  to  the  already  existing  confusion.  First  be  established  the  name 
P.  fragifarmis  van  parviflora  for  the  plant,  which  had  already  two 
specific  names  (cf.  synonyms)  and  later  he  transferred  it  to  still  another 
species.  About  P.  nana,  (Wilij).)  Schlecht.,  it  must  finally  be  added, 
that  even  if  it  is  kept  sepcu*ate  from  P.  emarginaia,  some  authors  at 
least  have  had  a  suspicion  about  their  identity.  Hooker,  for  instance, 
(1.  c,  I,  p.  194)  says:  '*May  not  this  be  the  P.  emarginata,  Ph.?" 
Rtdberg^  who  in  his  monograph  kept  three  different  species,  has  after- 
wards (Furth.  Stud.  Potent.,  p.  180)  been  forced  to  admit,  that  they  are 
only  forms  of  one.  The  character  by  which  he  has  distinguished  them, 
the  length  of  the  terminal  tooth  in  the  leaflets,  is  quite  useless.  I  think 
that  under  some  records  of  P.  nivea,  P.  emarginata  may  also  be  found 
hiding.  To  judge  from  the  synonyms,  R.  Brown,  Chlor.  Melv.,  p.  19, 
gives  under  his  P.  nivea  /?,  and  from  a  specimen  collected  in  Melville  • 
Island  by  Sabine,  which  lay  under  P.  nivea  in  the  Nat.  Hist  Mus. 
herbarium,  he  has  had  P.  emarginata  in  front  of  him. 

In  grass-clad  ledges  and  slopes  P.  emarginata  is  a  rather  common 
plant  throughout  the  whole  region  visited  by  me.  Its  first  flowers  came 
rather  early,  about  the  middle  of  June,  but  flowering  specimens  could 
still  be  found  in  August.    Like  all  Potenlillae  it  fruits  abundantly. 

Occurrence.  Grinnell  Land:  Shift  Rudder  Bay  and  Discovery 
Harbour  (Hart).  Hayes  Sound  region,  common  and  plentiful.  Speci- 
mens from:  Cape  Viele  (861),  Skraling  Island  (1377),  Eskimopolis  (836), 
Cape  Rutherford  (318,  684),  Fram  Harbour  (658.  1083),  Cocked  Hat 
Island  (1268),  Bedford  Pim  Island  (1194,  1259).  South  coast,  less  abun- 
dant. Specimens  from:  Fram  Fjord  (1629);  Harbour  Fjord,  valley  on 
Sir  Inglis  Peak  (2163);  Goose  Fjord,  Gallows  Point  (2996),  surroundings 
of  3th  winterquarters  (3183,  3264,  3481),  Midday  Knoll  (3506),  4th  winter- 
quarters  (3958).  West  coast:  Lands  End,  and  between  Eidsfjord  and 
Baumann  Fjord. 

Distribution:  Northern  East  and  West  Greenland,  Arctic  Ame- 
rican Archipelago,  Arctic  America,  Labrador,  Rocky  Mountains,  Alaska, 
Islands  of  the  Bering  Sea,  Arctic  and  Eastern  Siberia,  Novaja  Semlja, 
Spitsbergen,  Franz  Joseph  Land. 
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Potentilla  maculatay  Pourret. 

This  species  is  recorded  by  Greelv  from  Discovery  Harbour.  Most 
probably  it  is  P.  emarginaia  that  has  been  mistaken  for  it,  as  the 
latter  species  is  absent  from  Greely  s  list.  As  it  is  nowhere  found  in 
the  Arctic  Archipelago,  and  as  in  Greenland  it  does  not  go  north  of  the 
Disco  region  on  the  west  coast,  it  is  very  improbable  that  it  should  grow 
in  Grinnell  Land. 


Saxitraffaoeae. 

Chrysosplenium  alternifolium,  L. 
var.  tetrandrum,  Lund. 

Ck,  aUernifdHum'tetrandrunif  N.  Lund,  Beretn.  Ostfinm.,  1846 ;  Ch.  aU.  var.  tetran- 
drum,  Franchet,  Mon.  Chrysosp].;  Andersson  &  HEssEiJiAN,  Spetsb.  kftrlv.; 
Ch,  aUernifolium,  Hooker,  F1.  Bor.  Amer.,  ex  p.;  Brixton  &  Brown,  111.  Fl.. 
ex  p.;  Ledebour,  Fl.  Ross.,  ex  p.;  Ch,  tetrandrum.  Fries,  lakt  arkt  vAxt ; 
SnotoNs,  Prel.  Rep.  et  BoL  Arb. 

Even  if  certain  differences  are  immediately  visible  when  a  typical 
specimen  of  the  arctic  Ch.  tetrandrum  is  compared  with  the  Ch.  alter- 
nifoUum  of  temperate  regions,  they  nevertheless  are  united  by  inter- 
mediate fo]*ms,  and  Franchet,  the  monographer  of  the  genus,  has 
(1.  c,  p.  107)  put  the  first-mentioned  plant  back  in  its  old  place  as  a 
variety  of  the  latter.  Th.  M.  Fries  also,  has  himself  expressed  some 
doubt  whether  the  species  established  by  him  could  be  standing  as  such 
(Nov.  Semi,  veg.,  p.  37).  Warming,  who  has  studied  it  from  a  flower- 
biological  point  of  view,  seems  most  disposed  to  keep  it  as  a  separate 
species,  even  though  he  says  (Arkt.  Vaext.  Biol.,  p.  4)  that  it  has 
doubtless  sprung  from  Ch.  aU^mifolium  as  a  degraded,  and  for  arctic 
conditions  better  adapted  form.  The  principal  character,  the  four  stamens, 
he  explains  directly  from  the  self-pollination,  which  again  becomes  a 
necessity,  because  insects  for  the  pollination  are  so  scarce  (the  right 
ones  are  perhaps  totally  absent?).  The  other  differences  between  the 
arctic  and  the  temperate  form,  the  shape  of  the  leaves,  the  stature,  etc., 
can  in  a  greater  material  be  seen  to  be  continually  connected  by  inter- 
mediate forms.  As  for  the  more  abundant  development  of  creeping 
stolons,  such  may  be  found  equally  developed  in  8-staminate  forms 
from  arctic  or  sub-cu-ctic  regions.  It  also  seems  quite  natural,  that  such 
an  adaption  for  vegetative  multiplication  should  take  a  prominent  place, 
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where  circumstances   are   hardly    such    as    to   allow  of  development  of 
fruit  or  ripe  seed  every  year. 

The  specimens  in  the  Nat.  Hist.  Mus.  herbarium  are  not  generally 
accessible  for  a  closer  inspection  as  they  are  closely  pasted  to  the  paper, 
some,  however,  certainly  belong  to  the  variety,  and  as  far  as  may  be 
concluded  from  habit,  that  is  the  case  with  all  specimens  from  the  Ar- 
chipelago and  the  arctic  part  of  the  continent.  Some,  however,  may 
have  8  stamens,  as  certainly  some  Novaja  Semlja  plants  have,  and, 
perhaps,  also  some  of  Lund's  own  specimens. 

My  specimens  are,  mostly  at  least,  4-staminate,  but  show  an  abun- 
dant growth.  The  only  locality  where  I  found  the  plant  also  was  un- 
usually favorable,  a  small,  sheltered  slope  below  a  high  rock  wall  with 
a  southern  exposure,  and  richly  watered  as  well  as  manured  from  the 
height  above,  where  the  glaucous  gull  had  a  nesting  place.  Here  it 
formed,  together  with  a  large  Mnium  sp.  and  other  mosses,  a  densely 
matted  vegetation.  Flowering  specimens  as  well  as  others  with  ripe 
seed  in  abundance,  were  found  August  8lh,  1900  —  the  only  time  I  found  it. 

Occurrence.  South  coast :  Seagull  Rock  in  the  Harbour  Fjord  (2600). 
Its  occurring  here  is  of  special  interest,  as  it  had  not  reachedGreenland  ^ 

Distribution.  I  must  take  both  forms  together,  as  sufficiently 
detailed  statements  about  the  area  of  the  variety  are  not  at  hand; 
Franchet,  1.  c,  has  even  omitted  the  original  locality,  the  Finmark, 
among  the  localities  for  it,  which  he  records.  Therefore  I  mark  with 
an  *  the  countries  in  which  its  occurrence  is  noted,  or  from  whence  I 
have  seen  specimens:  *Arctic  American  Archipelago,  *Arctic  America, 
Northern  Temperate  America,  British  Columbia,  Iowa,  *CoIorado,  *Rocky 
Mountains,  Alaska,  *Unalaschka,  Pribilof  Islands,  *St.  Lawrence  Island, 
Arctic  and  Temperate  Asia  down  to  the  Himalayas  and  the  Caucasus, 
Northern  and  Central  Europe  (*Finmark),  *Novaja  Semlja,  *Spitsbergen. 

Saxifraga  oppositifolia,  L. 

S.  opposiUfolia,  Linnaeus,  Sp.  plant.,  1753 ;  Stebnberg,  Re  vis.  Saxifr. ;  Engler,  Mon. 
Saxifr.;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Nathorst,  N.  W. 
GrOnl.;  Hart,  BoL  Br.  Pol.  Exp.;  Greelt,  Rep.;  Simmons,  Prel.  Rep.,  el  Boi 
Arb.;  Hooker,  FI.  Bor.  Amer. ;  Britton  &  Brown,  111.  Fl. ;  Kjellman,  in  Vega- 
exp.;  Ledebour,  Fl.  Ross.;  Andersson  <fc  Hesselman,  Speisb.  k&rlv. 
Fig.  LiNN^us,  Fl.  Lapp.,  T.  2,  &g.  1;  Fl.  Dan.,  T.  34. 

This  species  is  the  most  common  one  in  Ellesmereland,  as  it  is 
probably  everywhere  in  arctic  countries.     I  have  never  visited  a  place 


*    Indeed,  there  is  in  the  Stockholm   herbarium,  one  specimen  labelled  "e  Groen- 
landia,  ded.  Vahl  fil.,  1842",  but  that  probably  is  from  Spitsbergen. 
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where  it  was  not  found  when  an  excursion  was  made,  and  only  in  the 
most  utterly  poor  limestone  districts  it  was  not  immediately  found  after 
walking  only  a  few  paces  on  shore.  It  grows  also  in  nearly 'every  kind 
of  locality,  and  even  if  it  absent  from  the  most  swampy  bottom,  it  can 
still  be  found  on  the  top  of  the  higher  knolls,  where  it  is  a  little  drier. 

It  is  very  variable,  both  in  manner  of  growing  and  shoot-system  of 
the  individual,  as  well  as  in  size  and  colour  of  the  flowers.  Andersson 
&  Hesselman,  1.  c,  p.  25—26,  have  distinguished  two  forms,  that  differ 
in  their  mode  of  growth,  f,  pulvinata  and  f.  reptans.  They  could  also 
be  distinguished  in  EUesmereland,  but  I  have  not  found  them  so  shaq)ly 
defined  as,  according  to  these  authors,  they  must  be  in  Spitsbergen. 
The  same  distribution  of  the  forms,  which  is  mentioned  from  Van  Keu- 
len  Bay,  I  have  also  observed  in  many  places,  and  I  think  it  is  easily 
explained.  The  origin  of  the  pulvinate  form  in  depressions,  is  caused 
directly  by  the  influence  of  outward  conditions.  S.  opposUifolia,  in 
fact,  is  not  the  only  plant  which  grows  thus  in  such  localities.  Cerch 
atium  alpinunt,  for  instance,  shows  there  an  equal  tendency  to  form 
dense  tufts,  and  another  densely  pulvinate  plant  from  similar  localities 
is  Alsine  Rossii.  Most  probably  this  stands  in  connection  with  the  fact, 
that  such  localites,  the  even  clay  plains,  as  well  as  the  depressions  in 
the  more  undulated  fields  of  the  same  kind,  will,  during  the  melting  of 
the  snow,  all  be  inundated  by  a  shallow  layer  of  clay-laden  water,  which 
runs  very  slowly  and  deposits  rather  considerable  quantities  of  loam. 
If  S.  oppositifolia  should  grow  here  as  usual,  prostrate  and  spread 
like  a  mat,  it  would  every  year,  be  covered  by  a  layer  of  clay,  may  be 
thin,  which  would  impede  its  early  development  or  even  kill  it.  By 
growing  in  tufts  which  reach  over  the  water,  it  avoids  this,  but  then 
the  forming  of  tufts  naturally  necessitates  another  kind  of  ramification.  The 
cause  for  the  appearance,  also  mentioned  by  the  same  authors,  of  large 
mats  in  the  river  beds,  where  cdso  the  bottom  is  rather  little  stabile, 
may  perhaps  be  sought  therein,  that  a  high  tuft  would  too  easily  catch 
the  gmvel  transported  by  the  fast-running  wather  and  thus  be  buried. 
Here  the  plants  become  totally  submersed  during  the  flood  and  then 
probably,  the  matlike  growth  is  less  apt  to  hold  fast  the  coarse  mate- 
rial which  is  here  carried  along.  Very  often,  however,  the  mats  of 
S,  oppositifolia  and  other  plants  growing  in  such  places,  are  totally 
covered  and  killed,  or  also  washed  loose  and  swept  away. 

S.  oppositifolia  is  called  the  most  arctic  of  all  higher  plants  and 
indeed  it  is  found  so  far  north  as  man  has  reached  on  dry  ground. 
It  is  also   one   of   the   first   to   show   signs   of   life  in  spring  time  and 
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usually  the  first  to  flower.  Even  so  far  north  as  Discovery  Harbour, 
it  has  been  found  in  bloom  already  on  June  1st  (1882,  Greely).  In 
Fram  Harbour,  I  also  saw  it  flowering,  June  1st,  1899,  but  the  following 
years  it  came  a  little  later. 

Occurrence.  Common  and  abundant  all  over  Ellesmereland  (first 
mentioned  from  Cape  Frazer  by  Hayes,  and  in  his  collection  from  Gale 
Point;  by  Wetherill  from  Cape  Faraday,  and  also  from  Weyprecht 
Island  in  the  Stein  collection  according  to  Holm).  From  the  western 
coast  I  only  have  specimens  from  Bay  Fjord  (482,  leg.  Bay)  and 
Braskerud  Plain  (697,  leg.  Isachsen),  but  I  also  saw  it  in  several 
places  up  into  Baumann  Fjord,  and  I  presume  that  it  is  equally  common 
there  as  to  the  east.  Specimens  in  the  collection :  Cape  Rutherford  (325), 
Fram  Harbour  (283,  1094,  1162),  Bedford  Pim  Island  (265,  1311),  Fram 
Fjord  (1614),  Harbour  Fjord  (2050),  Goose  Fjord  (3275,  3901). 

Distribution:  Throughout  the  Arctic  Regions  and  in  the  higher 
parts  of  th(B  temperate,  down  to  New  Foundland,  Anticosti,  Vermont, 
Wyoming  and  Oregon,  Unalaschka,  Alatau,  Tibet,  Alps,  Siebenbttrgen, 
Appenines,  Sierra  Nevada. 

Saxifraga  ffagellaria,  Willd. 

8.  flageUariSt  Willdenow,  in  Sternberg,  Revis.  Saxifr.,  1810;  Engler,  Mon.  Saxifr. ; 
Nathorst,  N.  W.  GrOnl. ;  Hart,  Bot  Br.  Pol.  Exp.;  Greely,  Rep.;  Brown, 
Chlor.  Melv.;  Hooker,  F1.  Bor.  Amer.;  Kjellman,  in  Vegaexp. ;  Ledebour,  F1. 
Ross.;  Andersson  &  Hesselman,  Spetsb.  kOrlv.;  S,  fUig,  var.  setigera,  Engler, 
Mon.  Saxifr. ;  Lange,  Consp.  Fl.  Groenl. ;  Kruuse,  List  E.  Greenl. ;  5.  setigera, 
PuRSH,  Fl.  Amer.  sept 

Fig.  Sternberg,   1.  c,  T.  6;    Fl.  Dan.,  T.  2353;  Ledebour,   Ic.  pL  Fl.  Ross.,  T.  321; 

Hooker,  L  c,  I,  T.  87. 

When  PuRSH  (1.  c,  p.  312),  1814,  described  his  species  S.  setigera, 
he  was  doubtless  quite  ignorant  of  the  fact,  that  the  same  plant  had, 
four  years  before,  become  known  from  the  Caucasus  and  had  been 
described.  Moreover  his  material  must  have  been  very  bad,  as  he  has  been 
induced  to  think  that  the  flowers  were  white.  Other  authors  soon  came  to 
the  conclusion  that  the  same  plant  was  meant, but  some,  for  instance  Hooker 
(I.  c.)  and  Engler  (1.  c,  p.  225)  have  looked  upon  it  as  a  variety.  The  last- 
mentioned  author  also  gives  a  description  of  it,  which  is,  however,  some- 
what different  from  that  of  Pursh,  who  had  described  it  with  chcutic- 
ters  that  all,  so  far  as  they  are  correct,  apply  to  the  type.  The  distin- 
guished mark  for  the  variety  of  Engler:  "Calycis  laciniae  ovatae  ad 
medium  usque  coalitae.  Tubus  ovario  adhaerens",  however,  does  not 
hold  good  for  most  of  my  specimens,  any  more  than  it  does  for  many 
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Greenland  and  Arctic  American  ones;  whereas  it  can,  on  the  other 
hand  as  well  be  applied  to  some  Spitsbergen  and  North  Asiatic  speci- 
mens. The  characters  "caulis  subuniflorus"  cannot  have  any  deciding 
value,  as  naturally  a  plant  gets  a  smaller  number  of  flowers  towards 
the  northern  limit  of  its  area,  especially  when  it,  as  in  the  present  case, 
seldom  or  never  develops  ripe  fruit,  but  spreads  by  vegetative  propaga- 
tion. Still  it  is  found  with  three  flowers,  as  far  north  as  Discovery 
Harbour  8V  42'.  The  variety  of  Engler,  therefore,  is  to  be  cancelled 
as  well  as  the  species  of  Pursh. 

The  rosulae  of  S.  flageUaris  usually  get  loosened  during  the  winter, 
when  the  mother-plant  dies  after  having  flowered,  and  then,  as  a  rule, 
they  attain  to  flowering  in  the  following  summer:  the  plant  thus  be- 
comes biennial.  I  have,  however,  sometimes  seen  great,  vigorous  rosu- 
lae that  had  developed  no  flower  but  only  flagellae  with  daughter-rosulae. 
Such  probably  live  over  another  winter  and  flower  at  the  same  time 
as  the  next  generation.  I  have  also  seen  specimens,  where  a  daughter- 
plant  had  arrived  at  developing  a  flower,  which  was  however  sessile, 
already  in  the  same  year  as  that  in  which  it  was  developed.  After  the 
flowering,  the  mother-plant  dies  and  becomes  loosened  from  the  ground, 
but  the  dried  flagellae  still  hold  the  daugther-individuals  bound  fast  to 
it,  and  so  it  can  easily  come  to  pass,  that  the  whole  conplex  is  torn 
up  (if  the  young  plants  are  not  yet  strongly  rooted)  and  driven  away 
over  the  snow  in  winter  time.  This  probably  is  the  manner  in  which 
the  plant  usually  spreads,  as  the  fruit  seems  hardly  ever  to  ripen  in 
these  peu*ts. 

S.  flageUaris  generally  grows  in  rather  wet,  sandy  or  clayey  plains, 
sometimes  also  among  moss,  but  as  a  rule,  not  in  a  denser  vegetation 
of  higher  plants.  The  flowers  began  to  show  at  the  end  of  June,  or 
beginning  of  July,  and  then  it  flowered  until  the  beginning  of  the 
winter. 

Occurrence.  Northern  coast:  Floeberg  Beach  (Hart).  Grinnell 
Land :  Shift  Rudder  Bay  and  Discovery  Harbour  (Hart,  Greely).  East 
cost,  rare,  only  found  at  Cape  Sabine  (Bedford  Pim  Island)  by  Hart, 
by  me  on  the  south  side  of  the  same  island,  abundantly  in  a  limited  space 
(1200),  and  by  Hayes  at  Gale  Point  (Durand).  South  coast:  Fram  Fjord 
(1659),  Muskox  Fjord  (2144);  common  in  the  Goose  Fjord,  specimens  from 
east  side  of  3rd  winterquarters  (2744,  3308),  Ptarmigan  Gorge  (3388).  West 
coast:  common  at  least  along  the  Hell  Gate  and  at  Lands  End,  also  found 
at  Nordstrand  (leg.  Fosheim)  and  most  probably  spread  further  northward 
as  it  was  found  by  Schei  in  Heiberg  Land. 
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Distribution:  Northeast  and  Northwest  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Rocky  Mountains,  Land  of  the  Chukches, 
Arctic  Siberia,  Altai  and  other  mountains  down  to  Tibet,  Caucasus, 
Arctic  Russia,  Novaja  Semlja,  Spitsbergen. 


Saxifraga  aizoides,  L. 

S.  aizoideSt   Linnaeus,   Sp.  plant,    1753;   Sternberg,   Re  vis.  Saxifr.;    Engler,    Mon. 
Saxifr. ;   Lange,  Consp.  Fi.  Groenl. ;    Kruuse,  List  E.  Greenl. ;   Meehan,  Contr. 
Greenl.;  Simmons,  Prel.  Rep.  et  Bot.  Arb.;    Hooker,    F1.  Bor,  Amer. ;   Briiton 
&  Brown,  111.  FL;  Andersson  <&  Hesselman,  Spetsb.  kArlv. 
Fig.  Fl.  Dan.,  T.  72. 

The  Ellesmereland  form  has  entirely  glabrous  leaves,  or,  excep- 
tionally they  are  feebly  ciliate.    The  flowers  are  purely  yellow. 

In  its  only  locality,  the  plant  grew  in  wet  clay  or  gravel  on  rock 
ledges,  and  flowered  abundantly  when  first  found,  August  3rd,  1900. 

Occurrence.  South  coast,  slopes  at  the  Lake  Valley  (2525),  and 
from  there  to  the  "green  patch"  (2565,  3993)  at  the  anchorage  in  Har- 
-bour  Fjord. 

Distribution:  North-eastern  Greenland,  West  Greenland,  Arctic 
American  Archipelago,  Arctic  America,  Labrador,  New  Foundland,  Anti- 
costi,  down  to  Vermont,  New  York,  and  Michigan,  Rocky  Mountains 
(absent  in  Asia?),  Ural,  Arctic  Russia,  Spitsbergen,  Northern  Finland 
and  Scandinavia,  Mountains  of  Central  Europe  and  of  Great  Britain, 
Iceland. 


Saxifraga  Hirculus,  L. 

S.  Hirculus,  Linnaeus,  Sp.  plant.,  1753;  Sternberg,  Revis.  Saxifr.;  Engler,  Mon. 
Saxifr.;  Kruuse,  List  E.  Greenl.;  Simmons,  PreL  Rep.  et  Bot,  Arb.;  Hooker, 
Fl.  Bor.  Amer.;  Britton  &  Brown,  111.  Fl. ;  Brown,  Chlor.  Melv.;  Macoun,  PI. 
Pribilof;  Kjellman,  in  Vegaexp. ;  Ledebour,  Fl.  Ro.ss. ;  Andersson  &  Hesselman, 
Spetsb.  kftrlv.;  Gr5nlund,  Isl.  FJ.;  S,  Hire.  var.  alpina,  Lange,  Consp.  Fl. 
Groenl. (non  Engler, I.e.?);  S. Hire. fi uniflora,  Sternberg,  I.e.;  S,  propinqua. 
Brown,  List  of  pi.,  ex  Chlor.  Melv. 

Fig.  Sv.  Bot.,  T.  625;  Fl.  Dan.,  T.  200. 

The  Ellesmereland  form  of  this  plant  entirely  resembles  that  from 
East  Greenland,  which  Lange  has  identified  with  the  var.  alpina  of 
Engler,  whose  description  (1.  c,  p.  124)  runs  as  follows:  "Caulis  hu- 
milis.  Folia  basalia  numerosa,  spathulata  atque  caulina  oblonga,  mar- 
gine  ciliata.  Sepala  fere  ovata.  Petala  obovato  oblonga".  Lange,  how- 
ever, has  altered  the  discription  to:  **Humilis  (2—3"  longa)  condensata 
et  caespitosa,   folia   latiora   quam  in  forma  typica  (Fl.  Dan.  tab.  200!), 
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subspathulata;  petala  majora,  intense  lutea".  Thus  he  gets  the  descrip- 
tion to  apply  to  the  Greenland  plant,  and  further  he  says,  that  the  same 
form  occurs  in  Iceland,  Spitsbergen,  Arctic  Siberia  and  Arctic  North 
America,  and  that,  notwithstanding  that  Engleb  has  mentioned  his  plant 
only  from  Sikkim  and  Tibet,  the  northern  one  is  also  to  be  referred 
to  it. 

As  I  have  not  had  any  opportunity  of  seeing  authentic  specimens  of 
Engler's  variety,  I  cannot  form  any  decided  opinion  about  its  value. 
At  least  it  seems  diflBcult  to  define,  as  both  sepals  and  petals  are  very 
variable  in  shape  even  in  the  same  flower.  However  one  of  his  dis- 
tinguishing marks  could  perhaps  be  more  usable,  viz.  the  ciliation  of  the 
leaves.  But  this  is  not  mentioned  by  Lange,  probably  because  it  is 
entirely  wanting  in  the  Greenland  and  Iceland  specimens.  Apart  from 
this,  at  least  some  of  the  specimens  from  Iceland,  Spitsbergen,  Northern 
Siberia,  etc.,  in  the  Copenhagen  herbarium,  accord  rather  well  with  the 
description  of  Engler,  but  just  one  of  them,  which  has  most  conspi- 
cuously rosulate  and  broad  basal  leaves,  broad  sepals  and  large  flowers 
(from  Alatau,  Brotherus  1896)  is  by  Engler  himself  determined  as  the 
typical  form.  Even  if  some  Sikkim  specimens,  that  I  have  seen,  are 
rather  more  in  accord  with  Engler's  description,  I  still  doubt  whether 
his  variety  can  be  upheld,  and  in  each  case,  the  Arctic  American-Green- 
land form  must  not  be  refen*ed  to  it. 

It  differs  from  the  Iceland— Spitsbergen— Siberian  plant  as  well  as 
from  the  common  European  form  in  its  manner  of  growing  in  great, 
loose  tufts,  formed  of  numerous  upright  rhizome-branches,  that  end  either 
in  sterile  or  floriferous  shoots.  The  leaves  are  very  narrow,  or  even 
linear,  the  flowers  rather  small.  Even  if  the  name  of  Engler  must  be 
discarded  for  this  variety,  there  still  exists  a  name  for  it,  viz.,  S.  pro- 
pinqua,  R.  Brown.  This  indeed  from  the  first  is  a  nomen  nudum, 
but  Rob.  Brown  has  afterwards  himself  given  a  short  description  of  it 
in  Chlor.  Melv.,  p.  15,  where  he  has  reduced  it  to  a  variety  of  S,  Hir- 
ctUiisK  Sternberg,  1.  c,  suppl.  II,  p.  18,  indeed  has  called  the  plant 
of  Brown  S.  Hiroulua  /?  uniflora,  which,  however,  he  had  no  right  what- 
ever to  do.  If,  therefore,  the  arctic-american  form  is  to  be  kept  sepa- 
rate as  a  variety  which  seems  rather  well  founded  by  the  above-men- 
tioned characters  that  distinguish  it  from  the  european  and  asiatic 
forms,  it  must  be  called  S.  Hirculua,  L.  var.  propinqua,  (R.  Br.). 


*  I  have  had   the   opportunity  of  seeing,  in  the  Nat.  Hist.  Mus.,  authentic  speci- 
mens from  Melville  Island. 
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The  plant  grew  in  swamps,  generally  in  deep  moss.  The  flowers 
were  seen  about  the  beginning  of  July. 

Occurrence.  Only  found  in  the  southern  coast,  where  it  was 
fairly  common  in  swamps:  Fram  Fjord,  in  several  places  (1615);  Har- 
bour Fjord,  Big  Valley  (2336),  Sir  Inglis  Peak  (2450) ;  Muskox  Fjord 
(2118);  Goose  Fjord,  valley  at  the  bottom  (3269),  Yellow  Hill  (3724),  and 
many  other  places.  Not  found  in  the  west  coast,  but  probably  growing 
there,  as  Schei  had  it  in  his  Heiberg  Land  collection. 

Distribution:  North-eastern  Greenland,  Arctic  American  Archi- 
pelago (widely  distributed),  Arctic  America,  down  to  Labrador  and  Sas- 
katchawan,  Alaska,  Pribilof  Islands,  St.  Lawrence  Island,  Arctic  Siberia, 
Kamshatka,  Temperate  Asia  down  to  the  Himalayas  and  Caucasus, 
Northern  and  Central  Europe,  Novaja  Semlja,  Spitsbergen,  mountains 
of  Great  Britain,  Iceland. 


Saxifraga  tricuspidata,  Rottb. 

S,  trictispidcUa,  RottbOll,  PI.  Isl.  GrOnl.,  1770;  Rrrzius,  Fl.  Scand.  Prodr.;  Stern- 
BEBG,  Revis.  Saxifr.;  Engler,  Mon.  Saxifr.;  Lange,  Consp.  Fl.  Groenl.;  Kruuse, 
List  E.  Greenl.;  Nathorst,  N.  W.  GrOnl.;  Hart,  Bot  Br.  Pol.  Exp.;  Greelt, 
Rep.;  Simmons,  Prel.  Rep.  et  Bot  Arb.;  Hooker,  Fl.  Bor.  Amer.;  Britton  & 
Brown,  111.  Fl. ;  Ledebour,  Fl.  Ross.;  S. •  Chamissoit  Sternberg,  1.  c  suppl. 
Fig.  RottbOll,  1.  c,  T.  6,  fig.  21;  Fl.  Dan.,  T.  976. 

Some  american  botanists  (Gray,  Bot.  N.  Un.  St.,  p.  143;  Britton 
&  Brown,  1.  c,  II,  p.  172)  give  the  colour  of  the  flower  as  yellow, 
but  as  Hart,  1.  c,  p.  32,  observes,  this  does  not  hold  true.  The  petals 
are  either  entirely  pure  white,  or  more  or  less  dotted  with  purple  or 
orange  stains,  but  they  are  never  entirely  yellow  in  the  living  plant. 
In  dried  specimens,  and  especially  in  badly-preserved  ones,  they  will  of 
course  get  a  yellowish  appearance,  and  the  mistake  may  have  arisen 
from  the  authors  mentioned  having  had  only  dried  specimens  from  which 
to  form  the  description.  Hooker,  1.  c,  I,  p.  254,  has  "petalis  obovato- 
oblongis  albis  immaculatis".  Britton  Sc  Brown  also  are  mistaken  in 
recording  the  plant  from  "Arctic  Europe".  Probably  this  is  due  to  their 
quoting  Retzius  as  author  instead  of  Rottb5ll;  indeed  it  is  rather 
misleading,  that  this  merely  american  plant  has  been  entered  in  the 
above-quoted  work  of  Retzius. 

The  plant  is  generally  found  in  gravelly  localities,  where,  as  also 
in  the  dense  vegetation  of  slopes,  it  can  become  large,  vigorous,  long- 
branched,  and  forms  wide-spread  mats.  In  rock  ledges  and  in  very 
dry   places   it   becomes   small   and  reduced,  and  sometimes  gets  entire 
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leaves  having  only  one  spine  at  the  tip  (f.  integrifolia,  Van  HOffen  ?), 
thus  getting  a  certain  resemblance  to  S.  bronchicUis,  L.  Another  stunted 
form  the  S.  Chamissoi,  Sternb.  represents,  as  far  as  can  be  judged 
from  the  figure  (1.  c,  T.  10).  The  flowers  were  found  after  the  middle 
of  June,  and  than  its  flowering  time  continued  until  the  frost  set  in. 
The  flowers  often  remained  frozen  all  through  the  whole  winter,  so  as 
to  give  the  plant  the  appearance,  in  early  spring,  of  having  already 
begun  to  flower;  but  when  the  blossoms  thawed  they  soon  faded. 

Occurrence.  North  coast :  Floeberg  Beach  (Hart).  Grinnell  Land: 
Discovery  Harbour  (Hart,  Greely).  Hayes  Sound  region:  rather  com- 
mon; specimens  from:  Skr&ling  Island  in  Alexandra  Fjord  (1387),  Cape 
Viele  (959),  Cape  Rutherford  (326),  Bedford  Pim  Island  (1217).  South 
coast:  common  in  the  archaean  district,  specimens  from  Fram  Fjord 
(1655),  Harbour  Fjord  (1863,  2566);  more  rare  in  the  limestone  region, 
for  instance.  South  Cape,  Muskox  Fjord;  more  common  again  in  the 
south  western  sandstone  district,  especially  in  the  Goose  Fjord  (3494). 
West  coast:  Braskerud  Plain  (703,  leg.  Isachsen). 

Distribution:  North-eastern  Greenland  (rare),  North-western 
Greenland,  Arctic  American  Archipelago,  Arctic  America  and  down  to 
Labrador,  New  Foundland,  Lake  Superior,  Rocky  Mountains,  and  Alaska. 

Saxifraga  nivalis,  L. 

8.  nioalis,  Linnaeus,  Sp.  plant.,  1753;  Sternberg,  Revis.  Saxifr.;  Engler,  Mon. 
Saxifr.;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Nathorst,  N.  W. 
GrOnl.;  Hart,  Bot.  Br.  Pol.  Exp.,  ex  p.;  Greely,  Rep.;  Siboions,  Prel.  Rep.; 
Hooker,  FL  Bor.  Amer.;  Britton  &  Brown,  IU.  FL;  Kjellman,  in  Vegaexp. ; 
Ledebour,  FL  Ross.;  Andersson  &  Hesselman,  Spetsb.  kArlv.;  Kruuse,  Jan 
May. 

Fig.  Sv.  Bot,  T.  728;  FL  Dan.,  T.  28. 

This  species  is  rather  commonly  distributed,  but  rarely  abundant. 
It  is  rather  variable  in  size,  hairiness,  etc.,  and  the  inflorescence  can  be 
either  subcapitate  or  branched,  very  often  there  is  a  stronger  branch 
some  way  down  on  the  stalk,  below  the  rest  of  the  inflorescence.  Be- 
sides the  typical  form,  also  occurs  the  variety: 

Var.  tenuis,  Wahlenb. 
S,  nivalis  var.  tenuis,  Wahlenrerg,  FL  Lapp.,  1812 ;  Sternrerg,  L  c.  ;  Kjellman,  1.  c. ; 
Ledebour,  L  c;  Andersson  &  Hesselman,  L  c;  S.  niv.  var.  tenuior,  Wahlen- 
rerg, FL  Suec. ;  Lange«  1.  c. 

Fig:  Linnaeus,  FL  Lapp.,  T.  2,  fig.  5. 

This  form  which  is  smaller  in  all  parts  than  the  typical  one,  and 
almost  glossy  glabrous,  and  which  has  the  few  flowers  of  the  inflores- 
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cence  somewhat  longer  pedicellate  than  in  the  type,  is  spread  all  over 
the  parts  of  EUesmereland  visited  by  me,  but  mther  sparingly.  It  was 
generally  found  in  shady,  densely  moss-covered  places.  Lange,  1.  c, 
p.  60,  quotes  S,  pauciflora,  Sternberg,  1.  c.  suppl.  I,  p.  6  and  T.  4,  as 
a  synonym  of  this  variety.  But  according  to  the  description,  this  should 
be  rather  hairy,  which  points  to  the  type,  where  also  Engler,  1.  c,  p. 
145,  puts  it.  But  Engler  has  also,  1.  c,  p.  147,  established  a  rar. 
ramosa,  which  seems  according  to  the  description:  ''Caulis  apicem 
versus  ramosus,  ramis  multifloris,  floribus  sessilibus,  plus  minusve  glome- 
ratis",  soonest  to  comprehend  the  largest  and  most  flourishing  forms  of 
S.  nivalis  (for  instance,  specimens  n.  1149  from  Cape  Rutherford). 
Nevertheless  the  older  name  of  Wahlenberg  is  cited  as  a  synonym  of 
this  variety,  as  well  as  the  above-quoted  figure  in  Linnaeus'  F1.  Lapp. 
But  as  this  clearly  shows  a  form  with  unbranched  stalk  and  pedicellate 
flowers,  which  moreover  is  glabrous,  and  rather  small,  viz.,  combines 
all  the  characteristics  of  the  variety  of  Wahlenberg,  neither  quotation 
is  to  be  referred  to  the  variety  of  Engler. 

S.  nivalis  was  generally  found  in  somewhat  moist  slopes  and  rock- 
ledges,  the  variety  with  the  type  or,  more  often,  in  shady  places.  It 
was  most  common  in  the  archaean  district,  less  in  the  limestone  tracts, 
where,  however,  it  could  be  especially  abundant  in  rookeries.  In  flower 
about  the  beginning  of  July  and  with  flowers  to  the  beginning  of  the 
winter.    Fruited  richly. 

Britton  &  Brown  (1.  c,  II,  p.  174)  have  the  following  curious 
note:  "Said  to  flower  beneath  the  snow".  Probably  this  statement  is 
due  to  flowers  from  last  year,  found  preserved  under  the  snow,  which 
have  been  believed  to  be  developed  in  the  spring  before  the  thawing  of 
the  snow. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (Hart!  Greely). 
Hayes  Sound  district,  common,  specimens  from:  Skraling  Island  in 
Alexandra  Fjord  (1366),  Cape  Rutherford  (308,  1149,  *4220),  Fram  Har- 
hour  (1087,  *285),  Cocked  Hat  Island  (1286),  Bedford  Pim  Island  (257, 
*4219).  South  coast,  rather  common;  specimens  from:  Fram  Fjord 
(1616);  Harbour  Fjord,  Sir  Inglis  Peak  (2164),  at  the  Western  Sound 
(2443),  Seagull  Rock  (2580),  Lake  Valley  (*2463),  Spade  Point  (*2573); 
Goose  Fjord,  Falcon  Cliff  (2875),  Yellow  Hill  (3592,  *3637),  Midday  Knoll 
(3495),  3rd  winter  quarters  (3304),  Gallows  Point  (*2989).  Also  found  by 
Wetherill.  West  coast:  common  along  the  Hell  Gate  to  Lands  End 
(*2849),  Braskerud  Plain  (710,  leg.  Isachsen).  Numbers  marked  with  * 
belong  to  the  variety. 
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Distribution:  East  and  West  Greenland,  Arctic  American  Archi- 
pelago, Arctic  America,  Labrador,  Canada,  Rocky  Mountains  to  Arizona, 
Alaska,  Unalaschka,  Northern  Siberia,  Kamshatka,  Baical  Mountains, 
Ural,  Novaja  Semlja,  Spitsbergen,  Franz  Joseph  Land,  Northern  Russia, 
Finland,  Scandinavia,  Riesengebirge,  mountains  of  Great  Britain,  Faeroes, 
Iceland,  Jan  Mayen. 

Saxifraga  stellaris,  L. 
var.  comosa,  Retz. 

8,  ddlaris  p  comosa,  Retzius,  F1.  Scand.  Prodr.,  1779 ;  Poiret,  in  Lamarck,  Encyclo- 
pedic m^thodique,  V],  ex  Ledebour,  FI.  Ross.;  Engler,  Mon.  Saxifr. ;  Lange, 
Consp.  FL  Groenl.;  Kruuse,  List  E.  Greenl.;  Nathorst,  N.  W.  GrOnl.;  Sim- 
mons, Prel.  Rep.  et  Bot  Arb.;  Kjellman,  in  Vegaexp. ;  Macoun,  PI.  Pribilof; 
Andersson  &  Hesselman,  Spetsb.  karlv. ;  S,  steUaris  var.  proUfera^  Sternberg, 
Mon.  Saxifr.^  supp).  II;  iS.  foliolosat  R.  Brown,  Chlor.  Melv.;  Hooker,  F1.  Bor. 
Amer.;  S,  comosa,  Britton  &  Brown,  III.  FL;  5».  nivalis  forma,  Oliver,  List 
fl.  pi.;  S.  virginiensiSf  Hart,  Bot  Br.  Pol.  Exp.,  non  Michaux. 
Fig.  Linnaeus,  Fl.  Lapp.,  T.  2,  fig.  3;  Fl.  Dan.,  T.  2354-. 

In  Ellesmereland,  I  have  always  seen  S.  stellaris  represented  only 
by  this  variety,  never  with  even  a  single  flower  developed.  The  same 
was  the  case  in  Foulke  Fjord,  and  Ivsugigsok  is  the  only  place  north 
of  Melville  Bay  from  which  I  have  seen  it  with  terminal  flower  (in  some 
of  the  specimens  of  Nathorst).  At  Godhavn,  it  generally  had  top 
flowers,  even  if  the  others  were  replaced  by  gemmae,  but  in  southern 
Greenland   it   passes  into  the  typical  form,  which  probably  fruits  there. 

The  var.  comosa  is  doubtless  only  a  form  adapted  to  high  arctic 
conditions,  and  would,  if  it  were  cultivated  in  more  southern  regions, 
probably  go  over  to  the  typical  one.  To  me,  it  seems  therefore  quite 
out  of  the  question  to  look  upon  it  as  a  separate  species. 

The  variety  is  first  mentioned  by  Linnaeus,  Fl.  Lapp.  (I  have  only 
had  access  to  Ed.  II  of  J.  E.  Smith,  1792,  but  this  is,  in  most  parts,  a 
reprint  of  Ed.  I).  Here  a  clear  description  is  given,  as  also  a  rather 
good  figure,  but  no  name.  Retzius,  1.  c,  p.  79,  is  the  first  to  use  the 
name  /?  comosa,  with  reference  to  the  figure  in  the  Fl.  Lapp.,  and  conse- 
quently he  is  to  be  quoted  as  author,  instead  of  PomET  who  later  has 
used  the  same  name,  but  who  is  nevertheless  quoted  by  Engler,  1.  c, 
p.  133,  and  others. 

S.  stellaris  var.  comosa  is  not  common  in  Ellesmereland  and  in 
most  localities  only  single  individuals  were  found,  but  it  is  probably 
spread  over  the  whole  country.  Hart  and  Greely  indeed  have  not 
mentioned  it  from  the  northern  parts,  but  the  former  nevertheless  did 
find  it.    Specimens  in  the  Nat.  Hist.  Mus.  herbarium  show  that  the  "S. 
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nivalis  forma  monstrosa,  floribus  proliferis"  of  Oliver,  about  which 
Hart,  1.  c,  p.  31,  says,  ''may  possibly  be  a  variety  of  S.  Virginiensis, 
Mich.,"  is  really  this  plant. 

It  was  in  general  found  in  wet  places,  in  swamps,  or  in  shady 
localities  among  moss. 

Occurrence.  Grinnell  Land:  Shift  Rudder  Bay  (leg.  Feilden!), 
Discovery  Harbour  (leg.  Hart!).  Hayes  Sound  district:  Skrftling  Island 
in  Alexandra  Fjord  (1382),  Lastraea  Valley  (1237),  Cape  Rutherford 
(1158),  Fram  Harbour  (1098,  1420),  Bedford  Pim  Island  at  Cape  Sabine 
(276)  and  on  the  south  side.  South  coast:  Harbour  Fjord,  Big  Valley, 
Seagull  Rock,  Sir  Inglis  Peak,  at  the  Western  Sound  (2436),  Lake  Valley 
(2462),  Spade  Point  (2530,  2574);  Goose  Fjord,  Yellow  Hill  (4221),  and 
several  places  around  the  3rd  winter  quarters.  West  coast:  only  ob- 
served at  Lands  End. 

Distribution:  Northern  East  Greenland,  West  Greenland,  Arctic 
American  Archipelago,  Arctic  America,  Labrador,  Maine,  Colorado,  Pri- 
bilof  Islands,  Arctic  Siberia,  Arctic  Russia,  Novaja  Semlja,  Spitsbergen, 
Franz  Joseph  Land,  Northern  Scandinavia.  The  main  species  also  in 
the  Baical  Mountains,  Central  and  South  European  mountains.  Great 
Britain,  Faeroes,  Iceland. 


Saxifraga  groenlandica,  L. 

S.  groenlandica,  Linnaeus,  Sp.  plant,  1753;  S.  caespUosa,  Linnaeus,  1.  c,  ex  p., 
secus  Engler,  Mod.  Saxifr.;  Hart^  Bot.  Br.  Pol.  Exp.;  Greely,  Rep. ;  Simmons, 
Prel.  Rep. ;  Hooker,  F1.  Bor.  Amer. ;  Britton  &  Brown,  111.  Fl. ;  Ledebour, 
Fl.  Ross.;  Andebsson  <&  Hesselman,  Spetsb.  kArW.;  Hartman,  Skand.  Fl.;  S. 
decipiens,  Ehrhart,  ex  Engler,  I.  c. ;  Sternberg,  Revis.  Saxifr. ;  Lange,  Consp. 
Fl.  Groenl.;  Kruuse,  List  E.  Green).,  et  Jan  May.;  GrOnlund,  Isl.  FL;  Osten- 
FELD,  Phan.  Faer.;  jS.  decip.  f.  caespitosa,  Kjellman,  in  Vegaexp. 
Fig.  Sv.  Bot,  T.  731;  FL  Dan.,  T.  71,  1388. 

Engler,  K  c,  p.  187,  points  out,  that  Linnaeus  has  understood  by 
his  S.  cctespitosa  both  certain  forms  of  that  plant  found  in  Scandinavia 
which  has  afterwards  usually  passed  under  this  name  in  our  floristic 
literature,  as  well  as  the  S.  moschata,  Wulf.  which  is  commonly  spread 
in  the  Alps.  As  the  name  S.  caespitosa  is  further  used  by  different 
authors,  now  for  one,  now  for  another  plant,  he  deems  it  best  to  let  the 
ambiguous  name  S.  caespitosa  fall,  and  to  use  other  names  for  the 
two  plants  that  Linnaeus  united.  This  may  be  quite  right,  but  in  doing 
so,  he  nevertheless,  in  my  opinion,  becomes  guilty  of  two  faults,  viz., 
for  one  thing  he  uses  the  name  caespitosa^  L.  for  a  sub-species  of  the 
plant  which  he  calls  S.  decipiens,  Ehrh.,  for  the  other,  he  uses  the 
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latter  name  instead  of  S.  groerdandica,  L.,  a  name  which  is  quite  as 
old  as  the  name  caespitosa  (Sp.  plant.,  Ed.  I,  p.  404).  Even  if  it  has 
not  from  the  beginning  had  reference  to  the  entire  range  of  forms  of 
the  species,  it  must  nevertheless  be  used  for  it  and  not  for  one  of  the 
forms  only  as  is  done  by  Engler,  1.  c,  and  others.  In  Engler  & 
Prantl,  Pflanzenfam.  Ill,  2a,  p.  55,  Engler  again  has  used  S.  deci- 
plena,  Ehrh.  for  the  main  species,  S.  caespitosa,  L.  is  said  to  exist  only 
"in  den  arktischen  Landern  und  auf  den  Rocky  Mountains".  I  have 
not  been  able  to  find  the  original  description  of  Ehrhart's  S,  decipiens; 
it  does  not  exist  where  Engler  (I.  c,  p.  186)  quotes  it  from,  Ehrhart, 
Beitr.  Naturk.,  V.,  p.  47.  But  even  if  it  should  apply  better  to  the  entire 
series  of  forms  within  the  range  of  the  species,  the  oldest  name  must, 
in  all  circumstances,  be  kept  up,  and  for  the  above-mentioned  reasons  I 
consider  that,  as  there  are  two  equally  old  names  given  by  Linnaeus,  the 
right  course  to  take  must  be  to  give  preference  to  the  name  S.  groen- 
landica,  which  can  only  apply  to  the  arctic  and  sub-arctic  plant  here 
in  question,  and  not  to  any  of  the  similar  species  of  central  European 
mountains.  In  the  herbarium  of  Linnaeus,  some  parts  of  which  I  have 
had  occasion,  through  the  kindness  of  the  Secretary  of  the  Linnaean. 
Society  of  London,  Mr.  B.  Daydon  Jackson,  to  inspect,  there  is  no  "<S. 
groenlandica'*  to  be  found,  and  "&  caespitosa''  is  only  represented  by 
one  specimen  from  Idwell  in  Carneu'vonshire,  which  is  the  plant  com- 
monly understood  by  that  name,  and  another  quite  different  one,  without 
any  note  about  its  origin.  That  Lapeyrouse  (Fl.  Pyren.)  and  others  have 
used  the  name  S.  groenlandica  wrongly,  is  of  no  consequence. 

Under  his  S.  caespitosa,  Engler  enumerates  a  great  many  diffe- 
rent forms,  that  are  very  difficult  to  keep  distinct.  One  of  the  best 
characterised,  however,  seems  to  be  the  one  which  Rob.  Brown  in  Chlor. 
Melv.,  p.  16,  describes  as  S.  uniflora  (he  had  already  used  the  name 
without  description  in  his  List  of  pi.  in  Ross,  Voyage  I).  The  author 
himself  says  about  it :  "Nimis  affinis  S,  caespitosae  Linn.  ;  vix  distincta 
species".  Engler  has  it,  as  far  as  I  understand  him  right,  as  a  form 
under  S.  decipiens  var.  caespitosa  (cf.  1.  c,  p.  190).  Too  much  stress, 
however,  must  not  be  laid  upon  the  characteristic  expressed  in  the  name, 
but  the  description  must  be  given  approximately  the  form  it  has  in 
Lange,  1.  c,  p.  62. 

iS.  groenlandica,  L.  var.  uniflora^  (R.  Br.)  m.  Humilis,  pulvinata; 
foliis  radicalibus  aggregatis,  trifidis,  cuneatis,  breve  petiolatis,  laciniis 
obtusis;  foliis  caulinis  linearibus  vel  inferne  lobis  laleratibus  angustis 
instructis;  flore  unico  (vel  2—3):    laciniis  calycis  obtusis;    petalis   albis, 
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calyce  dupio  longioribus;  calyce,  ovario,  caule,  foliisque  caulinis  super- 
ioribus  nigroglandulosis,  plus  minus  viscidis. 

This,  in  Ellesmereland,  is  the  most  common  form,  spread  in  diffe- 
rent sorts  of  localities,  principally  in  gravel  plains,  slopes,  and  rookeries. 
Only  in  a  few  places,  in  the  shade  of  rocks  or  in  especially  flourishing 
vegetation  it  would  go  over  into  forms  more  like  those  from  southern 
parts  of  the  area  of  the  species.  The  flowers  were  found  from  the 
middle  of  June  till  the  end  of  the  summer. 

Besides  the  forms  connecting  the  var.  uniflora  with  the  type,  there 
are  also  two  other  forms  of  it  to  be  mentioned.  At  Walrus  Island  Hart 
has,  July  1875,  collected  a  specimen,  which  was  all,  or  at  least  most 
of  the  leaves,  entire,  rounded,  obovate,  but  for  the  rest  like  var.  uni- 
flora. It  might  perhaps  be  worthy  of  a  name,  but  I  shall  abstain  from 
giving  it  one,  as  I  have  seen  so  little  of  it.  But  to  another  form  a 
separate  name  shall  be  given :  forma  flavescens  n.  f. :  contracta  vel  fere 
acaulis,  dense  pulvinata,  minus  nigro-glandulosa,  floribus  magnis,  petalis 
pallide  flavis. 

In  Ellesmereland,  this  was  only  once  found  in  a  clay  plain,  but  I 
also  collected  it  in  Devil's  Island  in  Cardigan  Strait.  In  Greenland  it 
also  may  occur,  as  Lange  says  about  S,  decipiens:  "petala  luteolo- 
alba".  In  the  common  form  of  S.  groenlandica  the  petals  are  always 
purely  white,  but  in  dried  specimens  one  cannot  be  quile  sure  of  the 
real  colour.  Perhaps  this  form  might  be  ranged  as  a  variety  besides 
var.  uniflora,  but  still  I  think  it  better  only  to  give  it  rank  as  a  form 
thereof. 

Occurrence.  Specimens  of  the  main  form,  or  at  least  very  like 
it,  I  have  from  the  South  coast:  Harbour  Fjord  at  the  anchorage  (2327); 
valley  at  the  bottom  of  Goose  Fjord  (3273).  Var.  uniflora.  North 
coast:  Floeberg  Beach  (Hart).  East  coast:  common  probably  every- 
where along  the  coast.  According  to  Hart,  1.  c,  p.  30,  it  should  be 
the  most  common  plant  in  Grinnell  Land,  and  it  is  mentioned  by 
DuRAND  from  Gale  Point.  Specimens  from  the  Hayes  Sound  region: 
Cape  Rutherford  (312),  Bedford  Pim  Island  (298,  445,  1185).  South 
coast:  observed  almost  everywhere.  Specimens  from:  Fram  Fjord  (1656); 
Harbour  Fjord,  Sir  Inglis  Peak  (2171,  2448);  Goose  Fjord,  Yellow  Hill 
(3574),  Midday  Knoll  (3496,  3638),  3rd  winter  quarters  (3182),  Falcon 
Cliff  (4222),  interior  of  Walrus  Fjord  (2112).  West  coast:  along  the 
Hell  Gate,  at  Lands  End,  and  between  Eidsfjord  and  Baumann  Fjord, 
doubtless   also   further   northwards,    but    not  brought   home   from    the 
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Ellesmereland  side  by  the  sledging  parties.     F.  flavescens:  in  clay  soil 
in  the  great  valley  at  the  bottom  of  the  Goose  Fjord  (3274). 

Distribution:  Greenland,  Arctic  American  Archipelago,  Arctic 
America,  Labrador,  New  Foundland,  Canada,  Rocky  Mountains  to  Colo- 
rado, Alaska,  Arctic  Siberia,  Arctic  Russia,  Novaja  Semlja,  Spitsbergen, 
Franz  Joseph  Land,  Northern  Scandinavia,  mountains  of  Germany  (not 
in  the  Alps),  Jura,  Pyrenees,  mountains  of  France,  Belgium,  Great 
Britain,  Faeroes,  Iceland,  Jan  Mayen. 

Saxi'fraga  groenlandica,  L. 
*  exaratoides,  n.  subsp. 
S.  mixta,  Lapeybouse,   F1.  Pyren.,  ex  p.?    S.  eocarata^  Hooker,  F1.  Bor.  Amer.,  non 

ViLLARS. 

Fig.  Tab.  nostra  7,  fig.  1-5. 

Laxe  pulvinata,  caulibus  numerosis,  1—4  foliatis;  folia  basalia  tri- 
loba, cuneata,  lobis  acutiusculis;  folia  cauHna  remota,  inferiora  triloba, 
superiora  linearia,  glandulosa;  inflorescentia  subcorymbosa,  flore  ter- 
minaU  lateralibus  majore;  flores  omnino  parvae;  lacinia  calycina  acutius- 
cula;  petala  parva,  angustata,  sepalis  parum  longiora,  alba  vel  pallide 
rosea. 

When  I  first  found  this  plant,  I  was  in  great  doubt  how  to  classify 
it.  Indeed  I  did  not  doubt  that  it  must  belong  to  the  form-series  of  S. 
groerdandica,  but,  on  the  other  hand,  there  was  a  certain  resemblance 
in  the  flowers  to  S.  nivalis  that  was  found  rather  abundantly  in  the 
same  locality.  The  small,  agglomerate,  reddish  flowers  at  first  sight 
reminded  me  very  much  of  the  latter  species.  I  thought  also  that  it 
could  perhaps  be  a  hybrid  between  the  above-mentioned  species,  but 
many  things  tell  against  that:  firstly  that  its  fruit,  to  judge  from  the 
old  stalks,  was  well  developed,  that  it  was  found  in  great  numbers  and 
that  hybridisation  is  a  thing  which  must  not  be  too  easily  assumed  in 
arctic  regions.  As  will  be  shown  below,  I  have  since  seen  specimens 
of  it  from  other  parts  of  the  world  also,  and  have  even  found  it  men- 
tioned in  literature,  and  at  last  I  arrived  at  the  conclusion  that  it  had 
to  be  looked  upon  as  a  sub-species  of  S,  groenlandica. 

From  that  species  it  differs,  however,  evidently  in  its  very  small 
flowers  that  are  veiy  densely  clustered  in  a  sub-corymbose  inflorescence, 
with  petals  that  are  not  purely  white  but  which  have  a  touch  of  pink. 
The  flowers  also  are  more  numerous  than  in  the  common  S.  groen- 
landica var.   uniflora.     The   central  flower  is  generally  considerably 
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larger  than  the  lateral  ones,  and  has  somewhat  longer  petals,  which, 
however,  are  hardly  more  than  a  third  part  longer  than  the  calyx-lobes. 
The  glandulose  covering  resembles  that  of  the  var.  uniflora  but  is 
feebler. 

Habitually  S.  *  exaratoides  shows  a  considerable  resemblance  to  S. 
exarcUa,  Vill.,  and  has  also  been  taken  for  that  species.  When  exa- 
mftiing  my  material,  and  comparing  it  with  specimens  in  the  Copen- 
hagen herbarium,  I  was  for  a  time  inclined  to  refer  my  plant  to  the 
latter  species,  the  more  so,  as  it  is  also  recorded  from  the  Rocky  Moun- 
tains; but  upon  closer  examination,  it  appeared  that  the  plant  which 
Hooker  calls  S.  exarata  could  not  be  identical  with  the  european 
species.  On  the  other  hand,  his  description  applied  very  well  to  my 
Ellesmereland  specimens,  and  in  assuming  these  to  belong  to  the  same 
form  as  the  Rocky  Mountains  plant,  it  was  easily  understood  why 
Hooker  (1.  c,  I,  p.  244)  could  speak  of  the  difficulty  of  distinguishing 
S.  exarata  from  S,  caespitosa.  Afterwards,  when  I  was  studying  at 
Kew,  I  found  the  identical  specimens  from  the  Hookerian  herbarium  from 
which  Hooker's  description  must  have  been  made.  They  were  collected 
by  Drummond  in  the  Rocky  Mountains,  and  on  the  label  stands:  "S. 
caespitosa  ??  var.  florib.  minoribus  sed  vix".  The  plant  was  entirely 
in  accord  with  my  Ellesmereland  one,  as  were  also  some  other  speci- 
mens which  will  be  mentioned  in  the  statement  about  the  distribution.  In 
Copenhagen,  I  also  saw  european  specimens  of  it,  collected  in  the 
Western  Pyrenees  by  the  elder  Blytt,  and  also  one  which  was  probably 
from  Unalaschka.  Blytt's  plant  has  a  certain  interest,  not  only  be- 
cause it  extends  the  range  of  the  sub-species  so  far,  but  also  because 
it  helps  one  to  understand  what  is  comprehended  in  S.  mixta,  Lapey- 
rouse,  1.  c.  It  can  hardly  be  doubted,  that  his  figure  20  represents  the 
same  plant  as  Blytt's  specimens,  but  on  the  other  hand  the  figure  21 
gives  a  plant  differing  in  its  looser  mode  of  growth,  its  strongly  veined 
leaves,  and  the  laxer  inflorescence.  I  should  think  this  must  be  referred 
to  S.  exarata.  Don,  Mon.  gen.  Saxifr.,  p.  433,  puts  S.  mixta,  Lap. 
as  a  synonym  under  S.  exarata,  but  Engler  has  kept  S.  mixta  as  a 
separate  species,  which  may  perhaps  be  right,  even  if  it  has  originally 
comprehended  different  plants.  It  must,  partly  at  least,  have  reference 
to  a  plant  with  veined  leaves,  but  the  flowers  are  represented  as  pink, 
which  does  not  apply  to  5.  exaraia.  I  must,  however,  leave  aside  what 
is  really  meant  by  S.  mixta,  Lap.  The  true  S.  exarata  differs 
habitually   from   our  plant  in  its  far  more  slender  growth,  in  its  very 
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much  feebler  glandulose  covering,  often  5-cleft  leaves  with  narrower, 
obtuse  segments. 

Occurrence  and  habitat  S.  ^eocardiaides  was  only  found  at  the 
Falcon  Cliff  in  the  Goose  Fjord  in  Southern  Ellesmereland,  in  the  rich 
slope  below  a  nesting-place  of  glaucous  gulls,  falcon  and  other  birds. 
When  collected,  July  20,  1901,  it  was  in  full  bloom  and  many  fruit 
stalks  from  last  year  were  also  seen  in  the  plants  (S870). 

Distribution:  West  Greenland  ?  (some  specimens  in  the  Copen- 
hagen herbarium  may  perhaps  be  referred  to  it).  Northwest  coast 
of  America,  Menzies  (Nat.  Hist.  Mus.  sub  S.  exarata),  ''frequent  upon 
the  Rocky  Mountains  between  52  •  and  56^"  Drummond,  (Hooker,  1.  c), 
Gray's  Peak,  Colorado  (1300  feet),  Marcus  E.  Jones  1878  (Nat.  Hist. 
Mus.  sub  S.  caespitosa),  Mt  Agassiz  (Alt.  1200),  N.  Arizona,  J.  G. 
Lemmon  and  wife  1884  (Nat  Hist.  Mus.  sub  S.  Cdespitosa);  Unalaschka 
(?);  probably  at  Kotzebue  Sound.  Perhaps  in  the  Land  of  the  Chukches 
(sub  S.  exarata  in  Ledebour,  F1.  Ross.,  II,  1,  p.  224).  Western  Pyrenees 
(Blytt). 


Saxifraga  cernua,  L. 

S,  cernua,  Linnaeus,  Sp.  plant,  1753;  Sternberg,  Revis.  Saxifr.;  Engler,  Mon. 
Saxifr.;  Lange,  Consp.  Fl.  GroenL;  Krucse,  List  E.  Greenl.;  Nathorst,  N.  W. 
GrOnl.;  Hart,  Dot.  Br.  Pol.  Exp.;  Greely,  Rep.;  Hooker,  Fl.  Bor.  Amer.; 
Britton  &  Brown,  111.  Fl.;  Kjellman,  in  Vegaexp.;  Ledebour,  Fl.  Ross.; 
Andrrsson  &  Hesselman,  Spetsb.  kHrlv.;  Kruuse,  Jan  May. 

Fig.  Linnaeus.   Fl  Lapp..  T.  2.  fig.  4;   Sv.  Bot..  T.  730;   Fl.  Dan.,  T.  22, 
390;  Sternberg.  1.  c,  T.  12,  fig.  2. 

Very  common  in  almost  every  locality  except  svamps.  Most  abun- 
dant in  rookeries  and  places  of  old  Eskimo  habitation.  More  than  one 
flower  rarely  developed,  often  none;  the  bulbillae  are  probably  its  only 
organs  of  propagation,  as  the  fruit  was  never  developed  so  far  as  I 
have  seen. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (Hart,  Greely), 
north  of  Princess  Marie  Bay  (Hart),  probably  common.  Hayes  Sound 
region,  common;  specimens  from:  Cape  Rutherford  (315),  Fram  Har- 
bour (21)5,  1093),  Bedford  Pim  Island  (261).  South  coast,  common; 
specimens  from :  Fram  Fjord  (1657),  Harbour  Fjord  (2438).  West  coast : 
between  Eidsfjord  and  Baumann  Fjord. 

Distribution:  Northern  East  Greenland,  West  Greenland,  Arctic 
American  Archipelago,  Arctic  America,  Labrador,  New  Foundland,  Rocky 
Mountains,  Alaska,  St.  Lawrence  Island,  Arctic  Asia,  Kamshatka,  down 
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to  Altai  and  Tibet,  Arctic  Russia,  European  mountains  down  to  Spain 
and  Portugal,  Great  Britain,  Faeroes,  Iceland,  Novaja  Semlja,  Spits- 
bergen, Franz  Joseph  Land,  Jan  Mayen. 

Saxifraga  rivularis,   L. 

S.  rivulariSt  Linnaeus,  Sp.  plant,  1753;  Sternberg,  Revis.  Saxifr.;  Engler,  Mon. 
Saxifr. ;  Lange,  Consp.  Fl.  Groenl.;  Kruuse.  List  E.  Greenl. ;  Nathorst,  N.  W. 
Gr5nl.;  Hart,  BoL  Br.  PoL  Exp.;  Greely,  Rep.;  Hooker,  FJ.  Bor.  Amer.; 
Britton  &  Brown,  IlL  FL;  Kjellman,  in  Vegaexp.;  Ledebour,  FL  Ross.;  An- 
DERSSON  &  Hesselman,  Spetsb.  kHrlv. ;  Kruuse,  Jan  May.;  S,  vagincUat  Stern- 
berg, L  c,  Supp].  II;  S'  Laurentiana,  Seringe,  in  Degandolle,  Prodr.;  S, 
petiolaris,  R.  Brown,  List  of  pL,  et  Chlor.  Melv. 

Fig.   Linnaeus,    Fl.    Lapp.,   T.  2,  fig.  7;    Sternberg,  L  c,  T.  12,  fig.  4;   Sv. 
Bot.,  T.  729;  Fl.  Dan.,  T.  118. 

Rather  variable  in  size,  shape  of  the  leaves,  hairiness,  colour  of  the 
flower,  &c.  I  have  not,  however,  been  able  clearly  to  distinguish  any 
of  the  forms,  which  Engler,  1.  c,  p.  105,  has  described,  but  I  think 
that  some  of  my  specimens  from  rather  dry,  mossy  localities  may  be  refer- 
red to  the  var.  purpurascens  of  Lange,  1.  c,  p.  62.  They  have  red  flowers, 
but  that  seems  also  to  be  the  case  with  specimens  of  Rob.  Rrown's 
S.  hyperborea,  which  is  also  a  variety  of  the  present  species.  Lange 
has  the  var.  hyperborea  also  as  different  from  his  own  form,  but  surely 
it  is  very  difficult  to  draw  the  line  between  them.  My  specimens  with 
red  flowers  have  generally  a  single  stem  only,  but  Lange  says  about 
var.  purpurascens  **dense  pulvinato-caespitosa",  which  again  holds  true 
also  for  some  of  the  hyperborea  specimens,  at  least,  that  I  have  seen 
in  the  Nat.  HisL  Mus.  Of  S.  hyperborea  there  exists  no  figure,  as  it 
is  a  mistake  when  Engler,  1.  c,  quotes  Sternberg,  Suppl.  II,  T.  15. 
Some  plants  belonging  to  S.  rivularis  are  indeed  figured,  but  of  S. 
hyperborea  no  figure  is  given.  Another  peculiar  form,  which,  however, 
is  not  sharply  defined,  was  found  in  several  localities  (464,  640,  1103); 
it  is  almost  stalkless,  very  small,  and  generally  densely  tufted.  The 
planls  designed  with  the  names  S.  vaginatay  Sternberg,  Suppl.  I,  p. 
39  and  T.  15,  S.  petiolaris,  R.  Brown,  List  of  pi.,  and  Chlor.  Melv., 
jS.  Laurentiana,  Seringe  in  Degandolle,  Prodr.  IV,  p.  35,  are  not  to 
be  distinguished  even  as  varieties.  The  name  S,  Chamissonis  is  also 
used  for  S.  rivularis  by  Sternberg,  but  only  in  labels  (I  have  seen  a 
specimen  in  the  Stockholm  herbarium  *'ex  insula  Chamissonis,  misit 
Chamisso*'),  but  later,  he  has  transferred  the  name,  altered  to  S. 
Chamissoi,  to  another  plant  (cf.  S.  tricuspidata). 

S.  rivularis  is  spread  over  the  territories  visited,  but  is  not  plenti- 
ful.    It  grew  generally  in  wet  places,  among  moss  or  in  clay  soil,  the 
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redflowered  variety  in  somewhat  drier,  but  nevertheless  moss-covered, 
rockledges.    Flowers  from  the  end  of  June. 

Occurrence.  Grinnell  Land,  Bellot  Island  in  Lady  Franklin  Bay 
(Hart),  Discovery  Harbour  (Greely).  Hayes  Sound  district:  Beilstad  Fjord, 
Skraling  Island,  Cape  Viele  (884),  Eskimopolis  (843),  Lastraea  Valley, 
Cape  Rutherford,  Fram  Harbour  (454,  640,  1103,  1401),  Cocked  Hat 
Island,  Bedford  Pirn  Island  (268,  and  Cape  Sabine,  Hart),  Brevoort  Is- 
land (1208,  leg.  Fosheim).  South  coast:  Harbour  Fjord,  in  several  places 
(2440,  2464,  2527);  Goose  Fjord,  in  several  places.  West  coast:  only 
seen  from  Braskerud  Plain  (708,  leg.  Isachsen). 

Distribution:  Both  coasts  of  Greenland,  Arctic  American  Archi- 
pelago, Arctic  America,  Labrador,  White  Mountains,  Rocky  Mountains 
to  Colorado,  Alaska,  islands  of  the  Bering  Sea,  Arctic  Asia,  Kamshatka, 
Baical  Mountains,  Ural,  Arctic  Russia,  Novaja  Semija,  Spitsbergen, 
Franz  Joseph  Land,  Northern  Scandinavia,  Scotland,  Faeroes,  Iceland, 
Jan  Mayen. 

Cruoiferae. 

Hesperis  Pallasii,  (Pursh)  Torr.  &  Gray. 

Cheiranlhus  Pallaaii,  Pursh,  F1.  Amer.  sept,  1814;  Ch.?  PaXlasii,  Hooker,  F1.  Bor. 
Amer. ;  Ch,  pygmaeus,  Adams,  Descr.  plant,  min.  cogn. ;  Greelt,  Rep. ;  Sisym- 
brium pygmaeHm,  Trautvetter,  Consp.  Fl.  Nov.  Semi.;  Kjellman,  in  Vegaexp. ; 
Hesperis  pygmaea,  Hooker,  Fl.  Bor.  Amer.,  non  Delile;  H.  Hookeri,  Lede- 
BouR,  Fl.  Ross.;  H.PaUasih  Torrey  &  Gray,  Fl.  N.  Amer.;  Lahoe,  Consp.  Fl. 
Groenl.;  Nathorst,  N.  W.  Gr5nl.;  Hart,  BoL  Br.  Pol.  Exp.;  Simmons,  Prel. 
Rep.  et  Boi  Arb. 

Fig.  Hooker,  1.  c.  I,  T.  19. 

As  the  above  synonymic  shows,  there  have  been  rather  different 
opinions  as  to  the  place  of  this  species.  An  examination  of  the  seed, 
however,  has  convinced  me  that  the  plant  must  be  referred  to  the  Nolo- 
rhizae  of  Decanbolle,  Systema.  Consequently,  it  can  be  no  Cheiran- 
thtiSf  and  it  differs  from  Sisymbriuniy  where  Trautvetter  has  placed 
it,  in  several  respects,  such  as  the  rather  deeply  saccate  transversal 
sepals,  the  deeply  divided  stigma  and  the  violet  petals.  Ledebour  is 
quite  right  in  observing  that  the  species-name  of  Adams  cannot  be  used 
when  the  plant  is  referred  to  Hesperis,  but  evidently  at  first  he  has  not 
known  the  Cheiranthas  Pallasii  of  Pursh,  which  is  the  oldest  name, 
as  he  gives  it  a  new  one.  However  in  the  Addenda  (1.  c,  I,  p.  759) 
he  has  put  Pursh's  name  among  the  synonyms. 

Among  the  Ellesmereland  plants,  H.  Pallasii  is  pre-eminent  by 
its   strongly  sweet-scented   flower.     This  quality,  as  is  well  known,  is 
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very  rare  in  arctic  plants  as  a  whole,  as  the  pollination  by  means  of 
insects  plays  so  small  a  part  in  the  Arctic  Regions.  I  have  had  no 
opportunity  of  observing  which  insects  visit  the  flowers  of  Hesperis,  as 
I  only  saw  it  twice  and  only  in  a  few  individuals;  but  Hart,  1.  c,  p. 
26,  speaks  of  a  minute  red  dipterous  insect,  which  he  found  in  them. 
The  pods  are  not  plane  as  Hooker^  1.  c,  p.  60,  says,  but  must  rather 
be  described  as  terete,  but  for  the  strong  middle  vein,  which  forms  a 
sort  of  keel.  Different  authors  have  differently  designated  the  plant  in 
question  —  as  annual  or  biennial.  As  a  fact,  it  is,  at  least  in  the 
regions  where  I  saw  it,  perennial,  as  was  to  be  seen  in  individuals 
furnished  with  fruit-stalks  from  last  year  as  well  as  with  new  inflores- 
censes.  Some  individuals  were  also  seen  that  had  died  after  flowering 
(for  the  first  time?),  but  probably  those  also  were  several  years  old. 

It  was  found  only  on  slopes  of  gravel,  where  the  strong  root  could 
descend  deeply,  and  was  found  in  flower  already  June  llth,  1899.  Pods 
from  last  year  with  ripe  seed,  were  also  seen  at  the  same  time.  Greely, 
1.  c.  II,  p.  12,  mentions  it  as  flowering  in  Discovery  Harbour  already 
June  8th,  1883. 

Occurrence.  Grinnell  Land:  Discovery  Harbour,  Bellot  Island, 
Muskox  Bay  (Hart).  Hayes  Sound  district:  Beitstad  Fjord,  innermost 
part  (650),  Twin  Glacier  Valley  in  Alexandra  Fjord  (881).  Not  found 
on  the  western  coast,  but  probably  growing  there,  as  Sghei  collected  it 
at  Hyperite  Cape  in  Heiberg  Land. 

Distribution:  Northwestern  Greenland,  Arctic  American  Archi- 
pelago, Arctic  America,  Alaska,  Arctic  and  Eastern  Siberia,  Novaja 
Semlja. 


Braya  purpurascens,  (R.  Br.)  Bunge. 

PlcUypetalum  purpuraacena,  Rob.  Brown,  Chlor.  Melv.,  1823;  Hookeb,  F1.  Bor. 
Amer.;  Braya  purpurascens,  Bunge,  in  Ledebour,  F1.  Ross.;  Gelert,  Not. 
Arct  PJ.;  Lange,  Consp.  Fl.  Groen).;  Kruuse,  List  E.  Greenl.;  Simmons,  Prel. 
Rep.  et  Bot.  Arb.;  Andersson  &  Hesselman,  Spetsb.  kftrlv.;  Kjellman  <&  Lund- 
strOm,  Fan.  Nov.  Semi.;  B.  dlpina  var.  glaheUa,  Greely,  Rep.  (?);  B.glohetta, 
Richardson,  App.  Franklin  I  (ex  p.  ?) ;  B,  aXpina,  Hart,  Bot.  Br.  Pol.  Exp. ; 
Nathorst,  N.  W.  GrOnl.;  non  Sternberg  &  Hoppe. 

Fig.  FJ.  Dan.,  2295;  Gelert,  1.  c,  fig.  3. 

Gelert  has  (1.  c,  p.  291—294)  given  an  explanation  of  the  rela- 
tions between  the  plant  here  in  question  and  the  true  B.  cdpina,  and 
has  stated   their  distribution   as  far  as  the  material  which  he  has  had 
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an  opportunity  of  examining  allowed,  and  I  haVe  very  little  to  add  to 
his  statement,  except  the  appearance  of  the  species  in  some  of  the 
places  that  I  visited. 

He  has  given  preference  to  the  specific  name  of  R.  Brown,  as  the 
synchronous  one  of  Richardson  is  said  to  be  referable  to  B.  alpina, 
as  appears  from  a  specimen,  collected  by  Richardson,  now  in  the  Nat. 
Hist.  Mus.  This  I  have  myself  seen  and  can  only  verify  Gelert's 
classification,  but  I  have  also  seen  another  specimen  in  the  Copenhagen 
herbarium,  which  is  labelled  (in  the  handwriting  of  Lange):  "Braya 
purpurascens  (R.  Br.)  Ledeb.,  Braya  glabella  Richards.,  ex  expeditione 
Franklini".  It  contains  two  plants,  of  which  one  has  very  young  pods, 
and  the  other  is  in  so  bad  a  state  of  preservation,  that  it  is  hardly 
possible  to  determine.  As  far  as  I  can  judge,  however,  Lange  seems 
to  be  right.  If  it  be  so,  Richardson  must  have  collected  both,  and 
made  no  difference  between  them,  which  also  seems  very  probable,  for 
it  would  be  rather  curious  if  he  had  not  found  the  species  which  some- 
what further  north,  is  the  only  one  of  the  genus.  I  am  most  inclined 
to  think,  that  he  has  indeed  meant  the  same  plant  as  R.  Brown  at  the 
same  time  described  from  the  first  PARRY-expedilion.  Still,  I  think 
that  the  name  purpurascens  must  be  retained,  as  there  is  no  doubt 
about  its  meaning,  rather  than  the  ambiguous  B.  glabella. 

B.  purpurascens  grows  principally  in  open  clay  soil,  where  some- 
times it  will  appear  in  abundance;  less  often  single  individuals  are  found 
in  a  closer  vegetation.  Flowers  from  the  beginning  of  July,  and  fruits 
abundantly. 

Occurrence.  North  coast:  Floeberg  Beach  (Hart).  Grinnell 
Land:  St.  Patrick's  Bay,  Discovery  Harbour,  Cape  Collinson,  Norman 
Lockyer  Island  (Hart).  (Absent  from  the  Hayes  Sound  region  ?).  South 
coast:  Fram  Fjord  (1640);  Harbour  Fjord,  many  places  (2388,  2655); 
Muskox  Fjord  (2118,  2137,  2148);  Goose  Fjord,  common  in  the  inner 
part  (3326).  Western  coast:  Reindeer  Cove,  Lands  End,  between  Eids- 
fjord  and  Bauman  Fjord,  Coal  Bay. 

Distribution:  Northeastern  and  Northwestern  Greenland,  Arctic 
American  Archipelago,  Arctic  America,  Bering  Sea  Region,  Arctic  Siberia, 
Novaja  Semlja,  Spitsbergen. 
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Arabis  arenicola,  (Richards.)  Gelert. 

Etdrema  arenicola,  Richardson,  in  Hooker,  F1.  Bor.  Amer.  I,  1840;  Sisymbrium 
humiftisum,  Vahl,  FI.  Dan.;  Lange,  Consp.  FJ.  Groenl.;  Arabia  humifusa, 
Watson,  Contr.  Amer.  Boi;  Britton  &  Brown,  III.  Fl.;  Parrya  arenicola, 
Hooker,  Outl.  of  Distrib.;  Greely,  Rep.  (?);  Arabis  arenicola,  Gelert,  Not 
Arct.  PI.;  Simmons,  Prel.  Rep.  et  Bot.  Arb. 

Fig.   Fl.   Dan.,   T.   2297;   Hooker,   Fl.  Bor.  Amer.,  I,  T.  24;   Gelert,  1.  c. 
fig.  1. 

The  synonyms  and  distribution  of  this  plant  are  also  very  thoroughly 
examined  by  Gelert,  I.  c,  p.  287—91,  so  as  to  make  it  quite  unneces- 
sary to  go  into  details  about  it.  It  may  only  be  added  that  the  plant 
has  nothing  to  do  with  A.  lyrata,  L.,  to  which  it  is  referred  in  the 
Index  Kewensis. 

The  Ellesmereland  specimens,  of  which  I  have  only  a  couple,  are 
very  small  with  somewhat  more  dentate  leaves  than  in  the  figures  quoted, 
for  the  rest,  they  are  well  in  accord  with  them  as  also  with  specimens 
from  Greenland  in  the  Copenhagen  herbarium.  As  they  are  rather  hairy 
in  the  lower  part  of  the  stem  and  in  the  leaves,  they  may  be  referred 
to  var.  pubescens,  (Wats.)  Gel. 

In  the  only  locality  where  I  found  it,  the  plant  grew  in  clay  soil 
mixed  with  gravel,  in  company  with  Lesquerella,  Drabae,  etc.  At  the 
time  it  was  found,  June  11th,  1899,  it  had  only  some  pods  of  the  pre- 
vious year,  with  ripe  seeds. 

Occurrence.  Grinnell  Land:  Discovery  Harbour  (Greely) ;  I  think 
there  need  be  no  doubt  about  the  determination,  as  the  plants  of  the 
expedition  were  examined  by  Watson  among  others;  indeed  there  is  a 
note  of  interrogation  put  after  the  name  (Greely,  1.  c,  p.  12)  but  the 
plant  now  being  found  also  further  south,  the  Grinnell  Land  locality 
probably  has  reference  to  it.  Hayes  Sound,  innermost  part  of  Beilstad 
Fjord,  immediately  in  front  of  the  bottom  glacier  (4266). 

Distribution:  Western  Greenland,  Arctic  America,  Labrador, 
Alaska. 

Draba  alpina,  L. 

D.  alpina,  Linnaeus,  Sp.  plant.,  1753;  Gelert,  Not.  Arct  PI.;  Lange,  Consp.  Fl. 
Groenl;  Kruuse,  List  E.  GreenL;  Nathorst,  N.  W.GrOnl.;  Hart,  Bot.  Br.  PoL 
Exp. ;  Greely,  Rep. ;  Hooker,  Fl.  Bor.  Amer. ;  Britton  Sc  Brown,  IIL  Fl. ;  Kjell- 
MAN,  in  Vegaexp.;  Lederour,  FL  Ross.;  Nathorst,  Nya  bidr. 

Fig.  Fl.  Dan.,  T.  56;  Sv.  Bot.,  T.  771;  Gelert,  1.  c,  fig.  11. 

Gelert,  1.  c,  has  begun  the  comprehensive  work  of  unifying  the 
statements  in  literature  concerning  the  genus  Draba,  and  he  has  taken 


Digitized  by 


Google 


1898-1902.  No.  2.]     VASCULAR  PLANTS  OF  ELLESMERELAND.  81 

the  only  way  which  is,  in  my  opinion,  possible  to  take,  viz.,  to  throw 
together  a  great  many  species  distinguished  by  different  authors,  but 
impossible  to  keep  apart  by  the  characters  given  for  Ihem.  Indeed  it 
may  be  possible,  that  sonrie  of  the  reduced  species  may  really  be  con- 
stant forms,  but  that  can  hardly  be  decided  without  a  systematic  culture 
under  natural  conditions,  such  as  is  possible  only  in  an  arctic  biologic 
station;  most  forms  doubtless,  are  due  to  some  difference  or  other  in 
the  natural  conditions  under  which  the  plant  grows,  and  will  alter  with 
them.  At  present,  I  think,  the  arrangement  of  Gelert  is  by  far  the 
best,  even  if  I  differ  from  him  in  a  few  points.  One  of  these  has  refe- 
rence to  D.  alpina;  Gelert  has  namely  retained  D.  glacialis,  Adams 
as  a  separate  species,  but  so  far  as  I  have  been  able  to  find,  there  are 
no  characters  to  define  it  from  D.  alpina. 


lif-^* 


Fig.  1.  Typical  hairsforms  from  the  leaves  of  Draha  cUpina, 

D.  alpina  likewise  with  all  other  arctic  species  of  the  genus,  or  at 
least  with  most  of  them,  is  very  variable  as  to  shape  of  the  leaves, 
hair-covering  of  different  parts,  form  of  the  pod,  &c.  As  I  have  had 
no  opportunity  of  seeing  authentic  specimens  of  the  many  species  that 
Gelert  has  reduced  to  this,  I  think  it  best  not  to  enter  into  their  rela- 
tive positions  to  the  main  species,  or  into  synonyms  at  all;  for  these  I 
only  refer  to  Gelert's  paper.  Only  where  I  have  had,  in  my  own 
material,  specimens  of  the  varieties  for  examination,  I  must  enter  into 
some  details  about  their  systematic  value  and  position. 

Var.  obloDgata,  (R.  Br.)  Gelert. 

D.  Mongata,  R.  Brown,  List  of  pL;  Decandolle,  Prodr.  I;  Hooker,  FL  Bor.Aroer. 

Fig.  Gelert.  1.  c,  fig.  12. 

Gelert,  who  has  in  his  treatment  of  this  form,  principally  followed 
Th.  M.  Fries  (Till.  Spetb.  Fan.  Fl.,  and  Nov.  Semi.  Veg.),  does  not  hesi- 
tate to  claim  the  species  of  Brown  as  a  variety  of  D.  alpina,  even  if 
it  is  rather  difficult  to  decide  what  the  author  has  understood  by  his 
name,  which  is  published  (I.  c.)  without  any  description.  Fries,  who 
has  seen  the  original  specimens  in  the  Nat.  Hist.  Mus.,  has,  however, 
transferred  the  plant  from  the  Leucodrahae,  where  it  stands  in  Decan- 
DOLLE,  1.  c,  p.  168—169,  to  the  Chrysodrabae.  He  had,  already  before 
seeing  the  specimens,  distinguished  the  plant  in  question  (Till.  Spetsb. 
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Fan.  Fl.,  p.  130),  which  he  then  called  D.  leptopetala.  But  afterwards, 
he  puts  this  among  the  synonyms  of  2).  oblongata  together  with  6 
other  names,  that  he  quotes  after  Trautvetter,  Consp.  Fl.  Nov.  Semi. 
In  my  opinion,  Gelert  is  quite  right  in  reducing  it  to  a  variety  of  D. 
alpina,  distinguished  by  a  strong  and  dense  hair-covering  but  not  sharply 
defined  from  the  main  form. 

Var.  glacialis,  (Adams)  Kjellh. 

D.  glcunalis,  Adams,  Descr.  plant,  min.  cogn.;  Trautvetter,  Consp.  Fl.  Nov.  Semi.; 
Gelert,  1.  c,  ex  p.;  non  Hooker,  Fl.  Bor.  Amer. ;  D,  alpina  var.  glacidlis, 
Kjellman,  in  Vegaexp. 

Already  Trautvetter  (1.  c,  p.  54)  and  Th.  M.  Fries  (Till.  Spetsb. 
Fan.  Fl.)  have  held  out  that  the  D.  glacialia  of  Adams  cannot  be  up- 
held as  a  species  separate  from  D.  oljpina,  without  however  reducing 
it  to  a  variety,  as  Kjellman  (Sib.  Nordk.  Fan.  Fl.,  p.  266)  has  done, 
whereas  Gelert  again  thinks  that  it  may  be  distinguished  as  a  species. 
To  this  he  comes,  however,  by  examination  of  specimens  from  America, 
determined  by  Hooker,  and  forming  his  material  for  the  description  in 
Fl.  Bor.  Amer.  I,  p.  51.  Those  indeed  belong,  as  Gelert  rightly  ob- 
serves, to  a  species  of  the  section  Aizopsis;  I  have  myself  seen  arctic 
as  well  as  Rocky  Mountain  specimens  of  this  plant,  which  is,  however, 
quite  different  from  the  asiatic  one  of  Adams.  The  D.  glacidlis  of 
Gelert  consequently  comprises  two  different  plants  of  which  I  do  not 
hesitate  to  place  one,  viz.  the  original  D.  glacialia  of  Adams  as  a  variety 
of  D.  alpinaj  notwithstanding  that  I  have  seen  no  original  specimens 
of  it,  the  more  so  as  Trautvetter,  who  has  probably  known  the 
original  plant,  has  referred  it  to  D.  alpina^  and  this  author  has  not 
otherwise  been  apt  to  give  a  too  wide  range  to  his  species.  Specimens 
from  Taimyr  (leg.  Middendorf?)  referred  by  Gelert  to  D.  gUtcialis, 
from  Cape  Chelyuskin  (leg.  Kjellman)  and  from  Melville  Island  (leg. 
Trevelyan)  in  the  Copenhagen  herbarium,  as  also  several  specimens  in 
the  Nat.  Hist  Mus.,  doubtless  represent  a  variety  of  D.  alpina,  which 
has  narrow,  sometimes  even  linear,  leaves  with  a  very  prominent  middle 
vein,  which  is  continued  up  to  the  point  of  the  leaf.  The  covering 
mostly  consists  of  starry  hairs,  and  the  scape  and  especially  the 
pods,  are  in  general  rather  glabrous  (cf.  also  Ostenfeld,  Flow.  pi.  Cape 
York,  p.  67).  This  variety,  however,  is  not  easily  distinguished  from 
the  type  of  the  species. 
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Var.  gracilesceDS  n.  var. 

Forma  insignis,  scapo  longiore  et  tenuiore  quain  in  typo,  floribus 
pallide  flavis,  racemo  post  floralionem  elongato,  siliculis  elipticis,  glabris 
vel  parce  hirsutis. 

Fig.  Tab.  nostra  6,  fig.  1—3. 

The  form  here  in  question  was  very  conspicuous  both  on  account 
of  its  rather  big,  pale  yellow  flowers  and,  in  fruiting  stage,  by  its  con- 
siderably elongated  raceme.  I  was  also  inclined  to  look  upon  it  as  a 
separate  species,  but  forms  exists  which  connect  it  with  D.  alpina.  It 
would  often  appear  with  only  one  rosule  of  leaves  and  a  single  or  a 
couple  of  scapes,  but  also  with  a  branched  rootstalk,  which  was,  however, 
always  elongated  and  slender.  The  leaves  vary,  as  in  the  main  species, 
but  generally  they  are  rather  broad,  thin,  and  not  very  densely  hairy. 
The  scape  is  rather  tall  (3  inches  or  more),  erect,  slender.  It  is  still 
more  stretched  during  the  development  of  the  pods,  and  then  also  grows 
somewhat  more  stout  and  stiff.  It  is  rather  sparsely  hairy.  In  fruiting 
state,  the  plant  shows  a  certain  resemblance  to  D.  fladnizensis  in  the 
build  of  the  raceme  and  also  in  the  form  of  the  pods,  that  are  more 
pointed  at  both  ends  than  in  the  typical  D.  alpina.  The  var.  gracUes- 
cens  generally  grows  in  moist  localities,  especially  in  deep  moss,  viz., 
in  the  same  localities  as  those  preferred  by  D.  fladnizensis.  Indeed, 
there  might  be  certain  inducements  to  take  it  for  a  hybrid  between  Z). 
alpina  and  the  last-mentioned  species,  but,  on  the  other  hand,  it  fruits 
abundantly.  When  in  flower,  it  is  distinguished  easily  enough  from  D. 
alpina  f.  typica  and  other  varieties,  by  its  pale  flowers,  but  in  fruit  it 
is  more  difficult  to  keep  apart,  and  then  there  arises  the  further  diffi- 
culty of  distinguishing  it  from  D.  fladnizensis.  Indeed,  the  arctic  Drabae 
are  always  most  easily  separated  when  in  flower,  at  least  when  living. 
Dried  specimens  are  always  difficult  to  distinguish,  and  I  should  think, 
that  the  statements  about  D,  fladnizensis  with  a  pale  yellow  flower,  that 
are  to  be  found  in  several  works,  are  partly  due  to  herbarium  speci- 
mens with  flowers  that  have  lost  their  pure  white  colour,  partly  to  con- 
fusion with  tliis  variety  of  D.  alpina.  When  Hart,  Bot.  Br.  Pol.  Exp., 
p.  25,  speaks  of  "pale  yellow  glabrous  forms  of  D.  alpina,  which 
occurred  in  Discovery  Bay",  that  appeared  "impossible  to  separate  from 
D.  a/ndrosacea,  Wahl.,  which  is  often  pale  yellow",  I  think  he  has  in 
fact  had  this  plant  in  front  of  him,  although  I  have  not  been  able  to 
identify  it  among  his  specimens.    Another  plant  I  must  refer  to  it,  after 
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seeing  specimens  in  the  Stockholm  herbarium,  is  the  "Draba  cUpina, 
L.  var.  glacialis  narmande  sig  (approaching)  Dr.  Wahlenbergii  I. 
brachycarpa**  of  Nathorst  from  Ivsugigsok  at  Melville  Bay,  (N.  W. 
Gr5nl.,  p.  25). 

Also  in  Spitsbergen  the  same  variety  probably  appears,  to  judge 
from  several  specimens  in  the  Stockholm  herbarium,  but  I  cannot  be 
sure  of  it,  as  the  colour  of  the  flowers  is  not  to  be  decided  upon.  I 
have  not  been  able  to  find  in  literature  any  name  which  could,  without 
doubt,  be  referred  to  it.  There  is  indeed  a  D.  ochroleuca,  Bunge,  de- 
scribed in  Verz.  Altai  Pfl.,  p.  69—70,  which  seems  to  have  certain  resem- 
blances to  it,  but  the  description  does  not  quite  apply,  and  as  I  have 
seen  no  original  specimens,  I  have  thought  it  better  not  to  use  the  name. 
But  I  do  not  doubt,  that  Bunge's  plant  is  a  variety  of  D.  cUpina,  as 
Gelert,  1.  c,  p.  301,  says.  As  synonyms  of  D.  ochroleuca  Ledebour, 
Fl.  Ross.  I,  p.  147,  and  Gelert  have  D.  primuloides,  Turcz.  and  D. 
gdida,  Turcz. 

Draba  alpina  is  one  of  the  most  common  plants  in  EUesmereland, 
where  it  is  found  in  almost  every  place  visited  in  the  most  different 
localities,  the  varieties  oblongata  and  gladalia  together  with  the  type, 
the  var.  gra^Uescens  as  already  mentioned,  in  wet,  mossy  places.  It 
flowered  from  the  end  of  June,  or  earlier,  and  fruited  profusely. 

Occurrence.  North  coast:  Floeberg  Beach,  Cape  Joseph  Henry 
(Hart).  Grinnell  Land:  Discovery  Harbour,  and  southwards  (Hart, 
Greely).  Hayes  Sound  district,  common.  Specimens  from:  Skrftling 
Island  (1381),  Cape  Rutherford  (687,  1201),  Fram  Harbour  (291,  4190), 
Bedford  Pim  Island  (256,  443, 1189, 1261;.  South  coast,  common.  Speci- 
mens from:  Fram  Fjord  (4204),  Harbour  Fjord  (2456),  South  Cape  Fjord 
(2062),  Muskox  Fjord  (2143),  Goose  Fjord  (3305,  3330,  3430,  3649,  3822). 
West  coast:  along  the  Hell  Gate  to  Lands  End  (2847)  between  Eidsfjord 
and  Baumann  Fjord,  Coal  Bay. 

Var.  oblongata.  South  coast:  Fram  Fjord  (1641,  1671);  Goose 
Fjord,  at  the  Yellow  Hill  (3595)  and  Falcon  Cliff  (4213). 

Var.  glacialis.  Hayes  Sound  district:  "Fort  Juliane"  (673,  1060), 
Eskimopolis  (849),  Fram  Harbour  (4193),  Bedford  Pim  Island  (1198,  4186, 
4187).  South  coast:  Harbour  Fjord,  valley  on  Sir  Inglish  Peak  (2160), 
east  of  the  anchorage  (2234);  Goose  Fjord,  at  Falcon  Cliff  (2874,  a 
broad-leaved  and  rather  hairy  form,  but  with  the  middle  vein  running 
out  to  the  point). 

Var.  gradlescens.  Grinnell  Land,  Discovery  Harbour  (Hart,  cf. 
above);  Hayes  Sound  district:  Skraling  Island  (4196),  islet  at  Cape  Viele 
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(1342).  Eskimopolis  (846),  Fram  Harbour  (1096,  1205).  Bedford  Pirn  Is- 
land  (1187,  4192).  South  coast:  Fram  Fjord,  (4205),  Harbour  Fjord, 
valley  at  the  western  entrance  (4208),  Goose  Fjord,  below  the  Falcon 
Cliff  (2888,  4007,  type  specimens  of  the  description),  3rd  winter  quarters 
(3188),  Yellow  Hill  (4211),  Gallows  Point  (4209),  Ptarmigan  Gorge  (4210). 
West  coast:  Lagds  End  (2851). 

Distribution:  All  over  the  Arctic  Regions;  alpine  in  America, 
in  Asia  down  to  the  Himalayas^  in  the  Ural,  in  Scandinavia,  and 
Iceland. 


Draba  ffadnizensiSy  Wulf. 

D.  fladnufensiSt  Wulfen,  PI.  rar.  Carinth.,  1778;  Gelert,  Not.  Arci  PI.;  Kruuse,  List 
E.  Greenl.;  Brttton  &  Brown,  HI.  FL;  D.  ladtea,  Adams,  Descr.  plant,  min. 
cogn.;  D.  lapponica,  Wahlenberg,  FI.  Lapp.;  Hooker,  FJ.  Bor.  Amer.;  D. 
androsacea,  Wahlenberg,  I.  c;  R.  Bromn.  Chlor.  Melv.;  D.  WahlenberQtu 
Hartman,  Skand.  FL;  Lange,  Consp.  Fl.  Groenl.;  Nathorst,  N.  W.  GrOnl.; 
Kjellman,  in  Vegaexp.;  Ledebour,  Fl.  Ross.;  Nathorst,  Nya  bidr.;  B.  rupe' 
stria.  Hart,  Bot  Br.  Pol.  Exp.,  ex  p.,  non  R.  Brown. 

Fig.  FL  Dan.,  T.  2420;  Sv.  Bot,  T.  770;  Gelert,  1.  c,  fig.  14. 

This  species  also  is  rather  difficult  to  define;  many  species  have 
been  established  within  the  range  of  its  form-series,  as  is  to  be  seen 
in  the  synonymic  and  further  in  the  paper  of  Gelert  quoted  above.  I 
can  fully  accept  his  views  except  in  one  instance,  viz.,  when  he  puts 
D.  altaica,  Bunge,  under  it  as  a  variety.  I  shall  have  to  speak  more 
about  that  plant  later. 

In  the  flowering  state,  even  dried  specimens  are  generally  rather 
easily  distinguished,  at  least  if  they  are  in  not  too  bad  a  state  of  pre- 
servation. But  in  its  fruiting  state,  its  resemblance  to  D.  alpina  can 
be  so  great  as  to  make  it  very  difficult  to  decide  upon  the  place  of  a 
dried  specimen,  sometimes  also  of  a  living  one.  The  variety  D,  alpina  i 
of  Hooker,  1.  c.  I,  p.  50,  which  is  said  to  have  white  flowers,  probably 
belongs  to  D.  fladnizenais ;  perhaps  also  he  has  taken  specimens  of  D. 
alpina  with  old,  withered,  and  whitish  petals  for  a  white-flowered  variety, 
but  I  have  never  seen  any  D.  alpina  with  white  flowers.  The  forms 
of  D.  alpina  that  are  most  easily  confounded  with  D.  fladnizensis,  are 
especially  the  more  slender  ones,  such  as  the  var.  gracilescens.  The 
shape  of  the  leaves  as  also  the  hair-covering  vary,  just  in  the  same 
manner  as  in  2).  alpina,  only  the  colour  of  the  petals  gives  a  distinct 
character,  all  others  are  relative.  Indeed,  the  different  sorts  of  hairs, 
especially  the  forked  and  stellate  ones,  are  as  a  rule  somewhat  different 
in  D.  alpina  and  D.  fladnizensis,   but   their   forms   are  not  constant. 
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many  gradations  exist.  The  figures  give  some  of  the  more  typical 
forms  in  both  species  as  well  as  in  D.  nivalis  and  Z).  hirta.  The 
margin  cih'as  and  other  unbranched  hairs  are,  of  course,  alike  in  the 
different  species,  but  in  D.  fladnizensis  there  are  perhaps  more  inter- 
mediate forms  between  all  the  three  types  in  the  hair-covering  than 
in  the  others. 

In  my  collection  might  be  distinguished  the  different  forms  of  the 
present  species,  which  Lindblom  (Kann.  Skand.  Drabae)  has  established, 
I  have  not,  however,  thought  it  necessary  to  separate  them. 


Fig.  2.   Typical  hairforms  from  the  leaves  of  Draba  fladnieensis. 

D.  fladnizensis  was  rather  common  in  the  region  visited,  but  not 
quite  so  much  so  as  D.  alpina.  It  preferred  somewhat  wet  soil,  espe- 
cially mossy  depressions,  that  were  flooded  from  time  to  time.  The 
flowers  were  generally  found  from  the  middle  of  July,  and  soon  after 
the  fruit  appeared. 

Occurrence.  North  coast  and  Grinnell  Land;  this  species  is  not 
mentioned  by  Hart,  but  I  have  seen  specimens  among  the  collections 
from  the  Nares  expedition,  referred  to  D.  rupestris.  Even  if  I  can 
give  no  special  localities,  I  think  it  may  be  assumed  to  be  rather  com- 
mon in  the  northern  parts.  Hayes  Sound  region,  rather  common. 
Specimens  from:  Twin  Glacier  Valley  (890),  Skraling  Island  (1372), 
Cape  Viele  (888),  Cape  Rutherford  (1157,  1159,  4194),  Fram  Harbour 
(1128,  1163,  4188.  4189),  Cocked  Hat  Island  (1271),  Bedford  Pim  Island 
(444,  1193,  4185).  South  coast,  still  more  common,  especially  to  the 
west.  Specimens  from :  Fram  Fjord  (1643),  Harbour  Fjord  (2170,  2225, 
2461,  2524,  2581,  4206,  4214),  Goose  Fjord  (2995,  3307,  3488,  3576). 
West  coast:  only  noted  from  Reindeer  Cove  and  Lands  End,  but  prob- 
ably common. 

Distribution:  East  Greenland,  Northern  West  Greenland, 
Arctic  American  Archipelago,  Arctic  America,  Canada,  Rocky  Mountains 
to  Colorado,  Alaska,  Arctic  Siberia,  Baical  Mountains,  Altai,  Himalayas, 
Arctic  Russia,  Novaja  Semlja,  Spitsbergen,  Franz  Joseph  Land,  Northern 
Scandinavia,  Alps  and  Pyrenees. 
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Draba  subcapitata,  n.  nom. 

D.  micropetala  fi,  Hooker,  Flor.  Bor.  Amer.;  D.  Martinsiana,  Fries,  Till.  Spetsb. 
Fan.  F\.,  ex  p.,  non  Gay;  D,  aUaica,  Fries,  Nov.  Semi.  Veg.;  Kjellman,  in 
Vegaexp.;  Nathorst,  Nya  bidr.;  D.  ftadnizensis  var.  altaica,  Gelert,  Not. 
Arct.  PL;  Kruuse,  Jan  May.;  Wulff,  Hot  Beob.  Spitzb.;  non  D.  rupestris 
var.  aUaica,  Ledebour,  Ic.  pi.  Fl.  Ross.,  (nee  D.  aUaica,  Bunge,  Verz. 
Altai  Pfl.?). 

Fig.  Tab.  nostra  1,  fig.  3-a 

The  plant  here  in  question,  hcis  been  variously  treated  by  different 
authors,  and  I  have  first,  after  comparing  a  large  material  and  a  great 
many  statements  in  literature,  arrived  at  the  conclusion  that  a  new 
name  must  be  given  to  it.  Hooker  has  (Bot.  App.  Parry  II)  establish- 
ed a  Draba  micropetala,  with  a  description  which  agrees  rather  well 
with  the  present  plant,  except  for  the  character:  "foliis  lato-lanceolalis"; 
but  then  J.  D.  Hooker  has  since  shown,  that  the  specimens  on  which 
it  is  established,  must  be  referred  to  D.  cUpina  (Oufl.  of  Distrib.,  p.  316). 
In  fact,  it  has  not  white  flowers  as  said  in  the  description  but  yellow, 
as  I  have  had  the  opportunity  of  verifying  in  the  Nat.  Hist.  Museum, 
where  the  original  specimen  from  Igloolik  is  kept.  In  Fl.  Bor.  Amer. 
I,  p.  52,  however.  Hooker  has  added  a  p,  founded  on  specimens  brought 
home  by  Richardson  from  the  coast  between  Coppermine  and  Mackenzie 
Rivers.  These  are  in  the  Kew  Herbarium  and  belong  to  the  same 
plant,  as  that  which  I  collected  in  Ellesmereland.  Hooker  has,  how- 
ever, given  no  name  to  the  plant  which  he  wrongly  put  together  with 
his  D.  micropetala.  Indeed,  a  "minor"  stands  after  the  /?,  but  is  not 
in  italics  as  the  names  are  marked.  As  there  are  in  the  Fl.  Bor.  Amer. 
many  varieties  marked  only  with  Greek  letters  but  having  no  name, 
there  can  be  no  doubt  about  the  *'minor'*  being  only  a  short  description, 
the  more  so  as  it  is  said  about  the  specimen  in  flower  "which  differs 
only  from  Capt.  Parry's  plant  in  its  smaller  size".  As  the  main  D. 
micropetala,  is  a  form  of  D.  alpina,  here  no  name  for  our  plant  is  to 
be  found,  moreover  as  Hooker  has  placed  under  it  also  forms  of  D. 
fladnizensis,  as  I  have  seen  in  the  Hookerian  herbarium  at  Kew. 

Another  country  in  which  the  same  plant  gi'ows,  is  Spitsbergen, 
and  from  there  it  was  brought  home  by  the  Swedish  expeditions  after 
the  middle  of  last  century.  It  seems  to  have  been  first  found  by 
Malmgren,  1861,  who  in  Spetsb.  Fan.  Fl.  doubtfully  refers  it  to  D. 
paudflora  R.  Br.,  which  seems,  however,  to  be  a  small  D.  alpina. 
During  the  expedition  of  1868,  it  was  again  found  in  several  places  by 
Th.  M.  Fries  and  others,  and  Fries  now  called  it  (in  Till.  Spetsb.  Fan. 
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Fl.,  p.  131)  jD.  Martinsiana,  using  a  name  which  stood  in  a  list  of 
Spitsbergen  plants  by  J.  Gay  in  Ch.  Martins  Observations  sur  les 
glaciers  du  Spilzberg,  etc.,  in  Bibl.  Univ.  de  Geneve,  N.  S.,  T.  28,  p.  146, 
from  1840.  This  indeed  was  not  described,  but  Fries  now  gave  a  de- 
scription to  the  name  of  Gay,  which  he  referred  to  this  plant  after 
having  seen  an  original  specimen.  But  the  same  specimen,  which  is 
now  in  the  Stockholm  herbarium  ^  I  have  also  examined,  and  have 
come  to  the  conclusion  that  it  can  be  no  other  plant,  than  a  stunted 
D.  alpina  (cf.  Gelert,  I.  c,  p.  301).  Fries,  however,  admits  that  if 
the  D.  micropetala  of  Hooker  is  the  same  plant,  the  latter  name  is 
to  be  preferred.  Soon  after  the  Consp.  Fl.  Nov.  Semi,  of  Trautvetter 
appeared,  and  a  plant  was  recorded  which  was  called  D.  aUaica,  I 
have  not  seen  Trautvetter's  specimens,  but  it  seems  very  probable 
that,  as  Fries  assumes,  the  same  plant  was  meant,  as  that  which  the 
latter  author  had  previously  called  D.  Martinsiana.  Now  the  name 
aUaica  was  the  oldest,  D.  rupestris  var.  altaica  being  established  in 
Ic.  pi.  Fl.  Ross.,  p.  19,  T.  260,  by  Ledebour  and  consequently  Fries 
in  Nov.  Semi.  Veg.,  cancels  his  previous  name  and  calls  the  plant 
D.  aUaica. 

The  question  therefore  is,  has  really  the  same  plant  as  the  arctic 
one,  been  understood  by  Ledebour?  The  original  description  says: 
"foliis  saepius  dentatis,  scapis  plerumque  mono-  vel  diphyllis,  rarius 
aphyllis,  siculis  ellipticis  vel  oblongo-ellipticis".  This  does  not  agree 
with  D.  subcapitata,  and  the  figure  quoted  also  shows  clearly  that  it 
is  a  small  form  of  D.  hirta  which  is  meant.  Fries  (p.  37)  indeed  says 
that  the  figure  of  Ledebour  is  so  bad,  featureless,  and  partly  wrong, 
that  it  gives  no  idea  of  the  plant,  but,  having  seen  an  original  specimen 
from  the  Altai,  collected  by  Bunge,  in  the  Nat.  Hist.  Mus.,  I  must  assert 
that  the  T.  260  of  Ledebour  gives  a  fairly  good  representation  of  the 
plant,  which  is  nothing  but  a  small  D.  hirta.  Also  C.  A.  Meyer  in 
Ledebour,  Fl.  Alt.,  p.  72,  keeps  the  same  diagnosis  and  speaks  expressly 
of  leafy  stems  and  branches  from  the  lowest  axil,  so  as  to  leave  no 
doubt  that  a  D.  hirta  is  meant.  It  is  somewhat  less  clear  what  Bunge, 
Verz.  Altai  Pfl.,  p.  70—71,  means;  perhaps  he  has  had  not  only  a  small 
D.  hirta,  but  also  our  plant,  in  his  material,  as  also  seems  necessary 
to  assume  in  reading  the  description  of  JD.  aUaica  of  Bunge  (Del.  sem. 
hort.  dorp.,  1841)   where   the   plant   is   elevated   to  the  rank  of  species, 


*  I  am  greatly  indebted  to  Professor  Lindman,  who  has  kindly  sent  roe  a  consider- 
able collection  of  arctic  Drabae  from  that  Museum  for  a  new  inspection  which 
was  necessary,  before  I  could  make  up  my  treatment  of  the  |^enus. 
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as  it  is  quoted  in  Ledebour,  F1.  Ross.  I,  p.  754—55  (The  "Delectus"  of 
BuNGE  I  have  not  seen)* 

However  the  original  D.  cUtaica  was  doubtless  a  small  D.  hirUZf 
and  the  name  can,  under  no  circumstances  be  used  for  the  plant  which 
I  call  D.  aubcapUcUa.  Trautvetter  may  have  known  the  true  dltaica 
and  may  also  have  found  it  in  Novaja  Semija,  but  he  has  probably  con- 
founded the  two  plants.  Fries*  D.  altaica,  as  specimens  in  the  Stockholm 
herbarium  show,  is,  in  most  cases,  my  2).  stibcapitcUa,  but  as  previously 
mentioned,  he  has  also  included  in  it  the  D.  Martinaiana,  Gay,  which 
is  a  D.  alpina,  and  probably  small  forms  of  JD.  hirta  as  he  can  refer 
the  figure  of  Ledebour  to  it.  There  are  also  in  the  Stockholm  collec- 
tion, specimens  from  Dudinka  at  the  Yenissei  River,  which  are  referred 
by  Fries  (with  doubt),  to  D.  aUaica.  They  are  rather  bad,  but  doubt- 
less belong  to  D.  hirta  and  may  be  called  var.  dltaica  as  far  as  I 
can  judge. 

Later  Gelert,  I.  c,  p.  303,  has  referred  D,  cUtaica  to  D.  fladnizensis, 
but  he  can  hardly  have  known  the  true  Altai  plant.  It  is,  however, 
rather  curious  that  Z).  subcapitata,  which  is,  perhaps,  the  best  defined 
of  all  arctic  Drabae,  should  have  been  so  treated  by  Gelert,  with  his  keen 
eye  for  specific  differences.  R  may  perhaps  be  accounted  for  by  his 
never  having  had  any  opportunity  of  studying  arctic  plants  from  nature. 

The  result  of  these  researches  in  the  synonyms  may  be  summed 
up  as  follows: 

D.  aUaica,  (Ledeb.)  Bunge  is  D.  hirta  var. 

D.  micropetala,  Hooker  is  originally  2).  alpina,  even  if  other 
forms  have  been  confounded  with  it  by  the  author  himself. 

D.  Martinsianat  Gay  (nomen  solum)  is  D,  alpina. 

D.  Martinsiana,  Th.  Fries  contains  principally  D.  subcapitatay  but 
also  includes  the  last-mentioned,  and  in  all  probability  the  first. 

R  is,  therefore,  I  think,  quite  justifiable  to  give  the  plant  a  new 
name.  Against  the  last-mentioned  of  the  older  names,  the  only  one 
that  could  perhaps  be  used,  the  previously  existing  confusion  with  other 
plants  tells.  Indeed  the  description  in  Till.  Spetsb.  Fan.  FL,  p.  131—2, 
agrees  with  our  plant,  except  on  a  few  less  significant  points,  which 
will  be  mentioned  below,  and  the  figures  are  rather  good,  except  those 
which  represent  the  plant  in  its  flowering  stage,  but  nevertheless,  I  think 
it  is  best  not  to  adopt  theold  nomen  solum  of  Gay,  which  belongs  to 
another  plant. 

A  description  of  J),  aubcapitata  from  my  Ellesmereland  specimens 
runs  as  follows: 


Digitized  by 


Google 


90  H.  G.  SIMMONS.  [sec.  arct.  exp.  fram 

Parva,  dense  caespitosa:  folia  integra,  anguste  lanceolata  vel  fere 
linearia,  nervo  distincto,  pilis  rigidis,  crcissis,  ciliala,  praeterea  glabra 
vel  apicem  versus  pilis  similibus  (furcatisque)  insita.  Scapi  humiles, 
aphylli,  pilis  furcato-stellatis  (simplicibusque)  obsili.  Inflorescentia  pauci- 
flora,  per  anthesin  subcapitata,  demum  plus  minus  elongata.  Flores 
minuti,  sepalis  angustis,  petalis  brevis  angustisque.  Petala  sepalis  bre- 
viora,  aequilonga  vel  paullo  longiora,  spathulata,  apice  rotundata  vel 
retusa,  alba.  Siliculae  primum  lanceolatae,  deinde  rotundatae,  crassae, 
purpureo-brunneae,  nitidae. 

D.  subcapitata  generally  forms  dense,  low  tufts.  Each  rosule  of 
new  leaves  is  surrounded  by  numerous  old  leaves,  which  are  so  hard 
in  their  texture,  as  to  remain  for  several  years.  All,  however,  are  den- 
sely packed  together  in  the  contracted  stem.  Elongated  leafy  stems 
such  as  are  represented  in  the  figure  of  Fries  (Till.  Spetsb.  Fan.  Ft., 
T.  3)  are  not  typical,  even  though  they  may  sometimes  be  found  where 
the  plant  grows  among  deep  moss,  or  in  other  dense  vegetation.  In 
such  individuals  also,   the  leaves  will  become  broader  as  in  the  typical 


Fig.  8.   Typical  hairforms  from  the  scape  of  Drdba  stibcapUata. 

form.  I  have  no  such  among  my  material^  but  I  have  seen  some 
specimens  from  Spitsbergen.  The  "foliis  lato-lanceolatis"  in  Hooker's 
description  of  D.  micropetala,  the  only  part  of  it  which  does  not  agree 
with  D.  subcapitata  has  reference  to  a  D.  alpina  form,  the  original 
D.  micropetala,  as  already  mentioned.  The  leaves  are  coarsely  ciliated, 
and  similar  unbranched  hairs  are  also  developed  on  the  uppermost  part 
of  the  surfaces,  especially  the  upper  one.  Sometimes  some  of  these 
hairs  become  more  or  less  forked,  but  stellate  hairs  are  not  found.  The 
middle  vein  is  very  prominent,  sometimes  quite  to  the  tip  of  the  leaf. 
The  scapes  are  always  leafless,  slender  at  first,  later  on  more 
coarse  and  stiff,  covered  with  hairs  which  may  be  said  to  form  a  link 
between  the  forked  ones  and  the  starry  hairs  of  D.  hirta  and  D.  nivalis. 
Fries  in  his  description  of  D.  Martinsiana  says  about  the  stalk,  ''pilis 
minutis  simplicibus  furcatisque  puberulis",  but  simple  hairs  are  rather 
seldom  found  and  true  forked  hairs  hardly  at  all.    The  same  kind  of 


Digitized  by 


Google 


1898-1902.  No.  2.]    VASCULAR  PLANTS  OF  ELLESMERELAND.  91 

"pill  furcato-stellati"  also  covers  the  short  pedicels,  here  more  inter- 
spersed with  simple  hairs.  The  inflorescence  is,  during  the  flowering 
season,  very  condensed,  forming  almost  a  head,  hence  the  specific  name. 
Later  on  the  scape  is  somewhat  stretched,  but  often  the  pods  also  sit 
densely  clustered.  There  are  specimens,  however,  especially  from  Spits- 
bergen, which  have  the  pods  further  apart,  and  sometimes  the  lowest  is 
removed  from  the  others.  The  flowers  are  generally  2 — 5,  rarely  more, 
in  the  raceme. 

The  flower  is  very  small  with  narrow,  linear  sepals,  that  are  more 
or  less  hairy,  with  long,  forked,  or  generally  simple,  hairs.  The  petals 
are  pure  white,  spathulate,  rounded,  or  more  or  less  emarginate.  They 
are  so  narrow  as  not  to  touch  each  other  with  their  margins.  The 
flower  is  so  different  from  that  of  all  other  species,  as  to  make  D.  sub- 
capUata  immediately  distinguishable  when  living  and  in  a  flowering 
state.  Also  when  the  pod  has  begun  to  develop,  the  sepals  and  petals 
will  still  remain  for  a  time. 

The  pod  is  at  first  broad-lanceolate,  with  sparse  short  hairs,  but 
later  on  it  becomes  more  ovate  or  almost  circular,  rather  thick,  and 
quite  shiny  glabrous,  purplish-brown. 

In  habit,  D.  subcapitcUa  resembles  small  stunted  forms  of  D.  alpina 
as  well  as  of  D.  fladnizensis  and  D.  hirta,  and  it  may  sometimes  be 
difficult  enough  to  distinguish  herbarium  specimens.  This  is  why  I  can- 
not always  assert  that  the  specimens  from  other  countries,  I  have  seen, 
really  belong  to  it  notwithstanding  a  great  resemblance.  Especially  small, 
glabrous,  D.  alpina  specimens  in  fruit,  are  very  difficult  to  separate 
from  it. 

D.  subcapitata  was  rather  common  in  clay  or  gravel  fields  with 
sparse  vegetation  along  the  Southwestern  fjords,  flowering  about  the 
end  of  June,  and  developing  its  pods  in  a  very  short  time. 

Occurrence.  South  Coast:  Harbour  Fjord,  at  the  Western  en- 
trance (2437);  Muskox  Fjord,  inner  part  (2118,  2140);  Goose  Fjord,  Gull 
Cove  (2896,  3821),  Falcon  Cliff  (2872),  Castle  Point  (3960),  Yellow  Hill 
(3591,  4212),  East  of  3rd  quarters  (3187,  3431,  3482),  Ptarmigan  Gorge, 
Gallows  Point  (2991),  valley  at  the  bottom.  West  coast:  Lands  End 
(2850),  Braskerud  Plain  (709,  leg.  Isachsen).  The  latter  is  doubtful,  as 
are  also  some  fragments  from  the  Hayes  Sound  region  that  may  belong 
to  it:  Cape  Rutherford  (322),  Bedford  Pim  Island  (4191).  I  did  not  ob- 
serve it  the  first  summer,  but  the  above  fragmentary  fruiting  specimens 
seem  to  represent  it.  Further  it  is  not  improbable,  that  the  D.  rupestris 
var.  parviflora,  Oliver,  mentioned  by  Hart,  Hot.  Br.  Pol.  Exp.,  p.  25, 
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may  belong  to  D.  subcapitata.  Oliver  does  not  mention  any  such 
plant  in  his  List  fl.  pL,  and  I  have  not  seen  the  specimens  in  the -Nat 
Hisl.  Mus.,  or  at  Kew,  but  Hart's  description  decidedly  points  towards 
it.  Indeed,  he  calls  the  flowers  pale  yellow,  but  as  he  says  below  that 
"the  colours  white  and  yellow  are  of  no  value  in  describing  a  species 
in  these  latitudes*',  this  is  of  no  consequence.  If  my  supposition  is 
right,  the  localities:  North  coast,  Floeberg  Beach  and  Grinnell  Land, 
Alexandra  Lake  and  Discovery  Harbour,  have  to  be  added. 

Distribution.  This  is  very  difficult  to  give,  and  I  can  only  state 
its  occurrence  in  the  Arctic  American  Archipelago,  Arctic  America, 
Novaja  Semija  and  Spitsbergen,  as  quite  certain.  I  have,  however, 
seen  specimens  that  probably  belong  to  it,  from  East  Greenland  (not 
the  D.  Martinsiana  of  Dusen,  Gefasspfl.  Ostgr5nl.,  p.  26,  which,  as  speci* 
mens  in  the  Stockholm  collection  show,  is  a  D.  hirta,  that  may  be 
referred  to  var.  altaica),  Jan  Mayen,  Arctic  Siberia,  Sikkim.  Further 
it  probably  grows  in  the  Altai  and  other  Asiatic  mountains,  and  I  think 
that  it  will  also  be  found  in  more  localities,  when  sought  for  and 
distinguished. 


Draba  nivalis,  Liuebl. 

D.  nivalis,  Liljeblad,  Svensk  FL,  1798,  et  N.  Sv.  Planta,  etc.;  Gelert,  Not  Arct  PL; 
Lange,  Consp.  FJ.  Groenl.;  Kruuse,  List  E.  Greenl.;  Nathorst,  N.W.  GrOnl; 
Simmons.  Prel.  Rep.  et  Bot.  Arb.;  Britton  <&  Brown,  111.  FL;  Kjellman,  in 
Vegaexp. ;  Ledebour,  FL  Ross.;  Nathorst,  Nya  bidr.;  Kruuse,  Jan  May. 
D.  muriceUa,  Wahlenberg,  Fl.  Lapp.;  Hooker,  FL  Bor.  Amer.; 

Fig.  Liljeblad,  N.  Sv.  Planta,  etc,  T.  2,  fig.  2;  Sv.  Bot,  T.  769;  FL  Dan., 
T.  2417;  Gelert,  I.  c,  fig.  18. 

This  plant  is  easily  enough  distinguished  from  other  species  except 
that  there  may  be  a  rather  strong  resemblance  between  it  and  small 
forms  of  D.  hirta  var.  arctica.    It  is  not  improbable,  that  the  D.  muri- 
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Fig.  4.  Typical  hairs  from  the  leaves  of  Draba  nivalis. 

cdla  of  Hart,  Bot  Br.  Pol.  Exp.,  p.  25,  may  be  this  species,  but  I  have 
not  seen  specimens,  and  Oliver,  List  fl.  pi.,  does  not  mention  it,  nor 
does  Greely,  Rep.  It  grew  generally  in  the  richer  slopes,  especially  in 
the  rookeries.  It  began  to  flower  about  midsummer  and  very  soon  stood 
with  ripe  pods. 
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Occurrence.  Grinnell  Land,  Muskox  Bay  (?).  Hayes  Sound 
region:  Twin  Glacier  Valley  (4182);  Fram  Harbour,  abundantly  and 
flourishing  at  the  "green  patch"  (657,  1090);  Bedford  Pirn  Island  (1312, 
4195).  South  coast:  Fram  Fjord  (4201);  Harbour  Fjord,  valley  on  Sir 
Inglis  Peak  (2162),  Seagull  Rock  (2584),  '*green  patch"  at  the  ancho- 
rage; Goose  Fjord,  Wolf  Valley  (3959),  Falcon  Cliff  (2872). 

Distribution:  East  and  West  Greenland,  Arctic  America  (not 
noted  in  the  Archipelago),  Labrador,  Rocky  Mountains  to  Colorado, 
Alaska,  Land  of  the  Chukches,  Western  Arctic  Siberia,  Arctic  Russia, 
Novaja  Semlja,  Spitsbergen,  Jan  Mayen,  Scandinavian  mountains,  Iceland. 

Draba  hirta,  L. 

D.  hiria,  Linnaeus,  Syst.  Nat,  Ed.  10,  1759;  Gelert,  NoL  ArcL  PI.;  Lange,  Consp. 
Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Hart,  Bot.  Br.  PoL  Exp.;  Greelt,  Rep.; 
Simmons,  Prel.  Rep.  et  Bot.  Arb.;  Hooker,  FL  Bor.  Amer.;  Kjellman,  in 
Vegaexp.;  Ledebour,  Fl.  Ross.;  Nathorst,  Spetsb.  kftrlv.;  Kruuse,  Jan  May.; 
D.  rupestriSt  R.  Brown,  in  Aiton,  HorL  Kew.,  Ed.  2;  Lange,  1.  c.  Hart,  1.  c, 
ex  p.;  Hooker,  L  c;  Ledebour,  1.  c. 

Fig.  Sv.  Bot,  T.  768,  Fl.  Dan.  2421,  2422;  Gelert,  1.  c,  fig.  15,  16. 

I  have  not  thought  it  necessary  to  enumerate  all  the  many  syno- 
nyms of  this  plant,  as  they  are  sufficiently  treated  of  by  Gelert,  1.  c. 
Especially,  I  can  fully  agree  with  him  that  the  Z).  rupestris  of  Robert 
Brown  is  nothing  more  than  a  small  form  of  this  species,  but  in  two 
other  instances  I  must  dissent  from  him.  As  previously  mentioned,  the 
D.  rupestris  van  aUaica  of  C.  A.  Meyer  is  really  a  form  of  D.  hirta 
and  does  not  belong  to  D.  fladnizensis,  but  on  the  other  hand  D.  arc- 
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Fig.  5.  Stellate  hairs  from  the  leaves  of  J>raJba  hirta. 

tica,  Vahl  cannot  be  separated  from  D,  hirta,  but  must  be  placed  as 
a  variety  of  that  species,  into  the  long-hairy  main  form  of  which  it 
merges  through  a  complete  series  of  intermediate  forms. 

Var.  arctica,  (J.  Vahl)  Watson. 

D.  ardica,  J.  Vahl,  Fl.  Dan.;  Gelert,  I.  c;  Lange,  L  c;  Kruuse,  1.  c;  Nathorst, 
N.  W.  GrOnl.;  Kjellman,  Sibir.  nordk.  fan.  fl.;  Nathorst,  Nya  bidr.;  D. 
hirta,  var.  ardica,  Watson,  Contr.  Amer.  Bot 

Fig.  Fl.  Dan.,  T.  2294,  Gelert,  1.  c,  fig.  17. 

I  must  fully   agree  with  Watson's  arrangement  as  to  this  plant. 

The  species  of  Vahl  is  principally  founded  on  two  characteristics,  viz.. 
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the  style  should  be  longer  and  more  slender  than  in  D.  hirta  and  the 
covering  should  consist  mainly  of  stellulate  hairs.  Among  my  material 
there  are  specimens  that  are  entirely  in  accord  with  those  of  Vahl  from 
Greenland  and  Spitsbergen,  but  in  examining  the  whole  material,  I  soon 
found  that  both  characters  are  not  always  united.  One  may  find  forms 
with  a  short  and  dense  covering,  but  having  besides,  cdmost  sessile 
stigma,  and,  on  the  other  hand,  such  as  are  covered  with  only  simple 
or  forked  hairs,  forming  a  more  or  less  dense  clothing  but,  notwith- 
standing, supplied  with  the  long  and  slender  style,  which  should  belong 
to  D.  ardica.  As  a  variety  this  may  stand,  and  may  comprehend  the 
most  short-haired  forms  of  the  species.  So  I  have  used  the  name  for 
some  of  my  specimens.  The  characteristic  derived  from  the  style  is  of 
no  value  whatever,  as  it  will  be  different  in  the  same  individual. 

Already  before  the  middle  of  June,  D.  hirta  was  in  flower,  and 
was  then  found  all  through  the  summer  both  with  flowers  and  fruit. 
It  preferred  slopes  and  especially  rookeries  and  other  richly-manured 
places  but  was  also  found  in  poorer  localities. 

Occurrence.  Grinnell  Land  (and  North  coast?).  Discovery  Har- 
bour (Greely).  That  part  of  Hart's  D.  rupestris  belongs  here,  I  am 
sure,  as  I  have  seen  specimens;  but,  on  the  other  hand,  he  has  con- 
founded several  plants  under  that  name  and,  consequently,  special  loca- 
lities cannot  be  given.  The  plant  from  Dobbin  Bay  (Hart,  1.  c,  p.  26) 
with  pale  yellow  flowers  is  certainly  no  D.  hirta  (perhaps  D.  alpina 
var.  gracilescens).  Hayes  Sound  district:  Skraling  Island  (4198),  Fram 
Harbour  (656,  1092).  South  coast:  Fram  Fjord  (1642);  Muskox  Fjord; 
Goose  Fjord  at  Falcon  Cliff  (2889),  and  in  the  rookery  at  Gull  Cove 
(2894).  Here  also  grew  a  f.  canescens,  which  had  a  dense,  and  soft 
grayish  hair-covering  in  stems  and  leaves,  and  had  also  rather  hairy 
pods.  The  stems  were  short  and  coarse,  and  grew  in  dense  tufts  with 
the  leaves  very  persistent  (2897,  3880).  At  the  Castle  Point,  I  found  a 
small,  stunted  form,  with  contracted  inflorescence,  which  could  perhaps 
be  referred  to  var.  altaica,  C.  A.  Mey.  (3962).  Forms  resembling  the 
D.  rupestris  of  Rob.  Brown,  1  have  from  Fram  Fjord  (4202)  and  from 
the  '*green  patch"  at  the  anchorage  in  Harbour  Fjord  (4207).  Var. 
ardica  was  collected  at  Twin  Glacier  Valley  (872,  874,  879),  Skraling 
Island  (1383),  and  Cape  Viele  (886)  in  the  Hayes  Sound  region  and 
at  Fram  Fjord  (4200,  an  especially  typical  D.  ardica;  4203),  at  the 
Barren  Vallies  (2399)  and  the  "green  patch"  (2153,  2546)  in  the  Har- 
bour Fjord.  According  to  Gelert,  1.  c,  p.  307,  it  is  also  collected  in 
Grinnell  Land. 
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Distribution:  All  over  the  Arctic  Regions  and  further  in  the 
Rocky  Mountains,  Alaska,  Islands  of  the  Bering  Sea,  Kamshatka,  Baical 
Mountains,  Altai,  Ural,  Scandinavian  mountains,  Scotland,  Ireland, 
Faeroes,  Iceland. 


DrahsL  borealis,  DC. 

This  species  is  recorded  by  Greely,  Rep.  The  plant  of  Decandolle, 
Systema  II,  p.  342,  Gelert,  rightly  as  far  as  I  can  judge,  reduces  to 
D.  incana,  L.  But  as  that  plant  again  is  not  found  north  of  the 
Disco  region  in  Greenland,  and  nowhere  north  of  the  continental  coast 
of  America,  I  think  that  the  plant  cannot  be  any  form  of  D.  inoana, 
but  perhaps  a  D.  hirta. 

Lesquerella  arctica,  (Wormskj.)  Watson. 

Alyssum  urdicum,  Wormskjold,  FI.  Dan.,  1820;  Vesicaria  ardica,  Richardson, 
App.  Franklin.  I,  Ed.  2;  Lange,  Consp.  Fl.  Groenl.;  Nathorst,  N.  W.  GrOnl; 
Hart,  Bot  Br.  Pol.  Exp.;  Greely,  Rep.;  Hooker,  FJ.  Bor. Amer.;  V.  arenosa, 
Richardson,  1.  c;  LesquereUa  ardica,  Watson,  Contr.  Amer.  Bot;  Kruuse, 
List  E.  Greenl.;  Britton  <&  Brown,  111.  Fl. 

Fig.  Fl.  Dan.,  T.  1520. 

This  species  is  rare  in  those  parts  of  EUesmereland  that  I  visited, 
except  perhaps  in  the  inferior  of  Hayes  Sound,  where  I  had  no  occasion 
to  make  collections  during  the  best  season.  It  was  found  in  open  clay 
fields  with  sparse  vegetation.  Greely  also  speaks  of  it  as  doing  best 
on  stiff  clay.  It  was  found  in  bloom  by  him  already  on  June  13, 
1883.  In  September  1898,  I  saw  it  with  ripe  pods,  but  also  with  a  few 
flowers  left. 

Occurrence.  Grinnell  Land:  Discovery  Harbour  (Hart!  Greely), 
Bellot  Island  (Hart).  Hayes  Sound:  (leg.  Feilden!),  abundant  in  the 
innermost  part  of  Beitstad  Fjord  (489),  and  also  at  „Fort  Juliane" 
(672),  a  few  specimens  at  the  front  of  the  Twin  Glacier  (877),  and  at 
the  mouth  of  Flagler  Fjord  (891).  South  coast:  Fram  Fjord  (1672,  a 
single  plant  found);  Barren  Vallies  in  the  Harbour  Fjord  (2401);  Muskox 
Fjord,  interior  part  (2150). 

Distribution:  Northern  parts  of  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Rocky  Mountains.  According  to  Hooker, 
1.  c.  I,  p.  48,  also  at  Cordova  in  South  America;  and  besides  a  variety 
occurs  on  Anticosti  Island  (Britton  &  Brown,  I.  c.  II,  p.  138). 
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Cardamine  pratensiSy  L. 

C.  praiensis,  Liptnaeus,  Sp.  plant.,  1753;  Lange,  Consp.  Fl.  Groenl.;  Kruuse, 
List  E.  Greenl.;  Hart,  Bot  Br.  Pol.  Exp.;  Simmons,  Prel.  Rep.  et  Bot  Arb.; 
Hooker,  FJ.  Bor.  Amer.;  Bhitton  &  Brown,  111.  Fl. ;  Kjellman,  in  Vegaexp.; 
Ledebour,  Fl.  Ross.  ;  Feilden,  Flow.  pi.  Nov.  Zeml. ;  Andersson  &  Hesselman, 
Spetsb.  kftrlv. 

Fig.  FL  Dan,.  T.  1039;  Sv.  Bot.,  T.  350. 

In  the  only  place  where  I  found  it,  this  jspecies  appeared  in  a  very 
stunted  form.  The  pairs  of  leaflets  ai*e  generally  only  two,  many 
leaves  even  have  only  the  terminal  leaflet  developed.  The  leaflets,  however, 
are  broad,  often  almost  circular,  so  that  Hooker's  description  of  his 
(i  angustifolia  which  is  found  in  some  of  the  southernmost  islands  of 
the  Archipelago,  does  not  fit  the  Ellesmereland  form.  The  plant  does 
not  flower  in  its  northernmost  stations  (cf.  also  Hart  and  Kruuse,  1.  c.) 
and  becomes  more  or  less  a  submerse  water-plant.  In  the  only  place 
where  I  found  it,  it  grew  in  a  pool  with  muddy  bottom  among  Carex 
aquatilis  var.  stans,  totally  under  water  except  for  some  of  the  leaves. 
As  entirely  reduced  to  vegetative  propagation,  it  must  have  great 
difficulty  in  spreading. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (Hart).  Hayes 
Sound,  Skr&ling  Island  in  Alexandra  Fjord  (1350). 

Distribution:  Greenland,  Arctic  American  Archipelago  (only 
observed  in  a  few  of  the  South-eastern  islands,  flowering),  Arctic  and 
Temperate  North  America,  islands  of  the  Bering  Sea,  Arctic  and 
Temperate  Asia  and  Europe,  Novaja  Semija,  Spitsbergen,  Faeroes, 
Iceland. 


Cardamine  bellidifolia,  L. 

C  bellidifolia,  Linnaeus,  Sp.  plant,  1753;  Lange,  Consp.  Fl.  Groenl.;  Kruuse.  List 
E.  Greenl. ;  Nathorst,  N.  W.  GrOnl. ;  Hart,  Bot.  Br.  Pol.  Exp. ;  Simmons,  Prel. 
Rep.  et  Bot.  Arb.;  Hooker,  Fl.  Bor.  Amer.;  Brixton  &  Brown,  III.  Fl.; 
Kjellman,  in  Vegaexp.;  Ledebour,  FL  Ross.;  Andersson  &  Hesselman,  Spetsb. 
kftrlv.;  Kruuse,  Jan  May. 

Fig.  Sv.  Bot,  T.  772;  Fl.  Dan.,  T.  20. 

Sporadically  over  the  regions  visited,  rarely  in  any  abundance.  It 
generally  grew  in  somewhat  moist,  mossy  places  or  also  in  wet  gravel. 
In  contrast  to  the  last  species,  it  would,  in  general,  flower  and  fruit 
freely;   I   therefore   suspect  that  the  plant  referred  to  0.  praiensis  by 
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Greely,  Rep.,  p.  13,  may  perhaps  rather  be  the  present  species,  the 
more  so  as  the  locality  menlioned,  would  further  confirm  this  suppositipn. 
G.  beUidifolia  was  found  flowering  about  the  end  of  June  and  with 
ripe  fruit  akeady  before  the  end  of  the  next  month. 

Occurrence.  Grinnell  Land,  SL  Patrick's  Bay  and  Discovery 
Harbour  (Hart).  Hayes  Sound  region:  Skraling  Island  (1371),  Twin 
Glacier  Valley  (873),  islet  near  Cape  Viele  (1347),  Eskimopolis  (845), 
Fram  Harbour  (1129),  south  side  of  Bedford  Pim  Island  (1199).  South 
coast:  Fram  Fjord  (4184);  Harbour  Fjord  in  several  places,  specimens 
from  Lake  Valley  (2477),  Sir  Inglis  Peak  (2161),  Western  entrance  (2435); 
Goose  Fjord,  especially  in  the  inner  part  (3185,  3484). 

Distribution:  East  and  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  alpine  in  the  White  Mountains,  Rocky 
Mountains  and  California,  Unalaschka,  Pribilof  Islands,  St.  Lawrence 
Island,  Arctic  and  Eastern  Siberia,  Ural,  Arctic  Russia,  Novaja  Semija, 
Spitsbergen,  Franz  Joseph  Land,  Scandinavian  mountains,  the  Alps  and 
Pyrenees,  Iceland,  Jan  Mayen. 


Eutrema  Edwardsh]  R.  Br. 

E,  Edwardsii,  Rob.  Brown,  Chlor;  Melv,  1823;  Lange,   Consp.  Fl.  Groenl.;  Kruuse, 
List  E.   GreenL;   Simmons,    Prel.  Rep.  et  Bot  Arb.;   Greely,   Rep.;  Hooker, 
Fl.  Bor.  Amer.;    Magoun,  PI.  Pribilof;    Kjellman,   in  Vegaexp.;  Ledebour,  FI. 
Ross.;  Feilden,  Fl-  pi.  Nov.  Zeml.;  Andersson  &  Hesselman,  Spetsb.  k&rlv. 
Fig.  R.  Brown.  1.  c,  T.  A;  Fl.  Dan.,  T. 


Sporadically  occurring  in  swamps,  seldom  in  any  greater  number. 
Flowers  found  from  the  beginning  of  July.    Ripe  fruit  in  August. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (Greely).  (Absent 
from  Hayes  Sound).  South  coast:  Fram  Fjord,  in  the  western  valley 
(1650);  Harbour  Fjord  in  several  places,  specimens  from:  Big  Valley 
(2338),  Spade  Point  (2416),  "green  patch"  at  the  anchorage  (2246), 
Barren  Vallies  (2395),  Sir  Inglis  Peak  (2187);  Muskox  Fjord,  rather 
abundant  in  the  great  swamps  of  the  interior  part  (2118,  2135);  Goose 
Fjord,  rather  common  in  the  interior  part  (3184,  3261). 

Distribution:  Greenland  (only  found  in  three  widely- separated 
places,  to  the  north  of  both  coasts),  Arctic  American  Archipelago,  Arctic 
America,  Pribilof  Islands,  St.  Lawrence  Island,  Arctic  Siberia,  Baical 
Mountains,  Altai,  Arctic  Russia,  Novaja  Semija,  Spitsbergen. 
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Cochlearia,  officinalis,  L. 
var.  groenlandica,  (L)  Gelert. 

C  groenlandica*  Linnaeus,  Sp.  plant,  1753;  Lange,  Consp.  Fl.  Groenl.,  ex  p.; 
C.  fenestrcUat  Rob.  Brown,  List  of  pL,  ei  Chlor.  Melv.;  Nathorst,  N.  W. 
GrGnl.;  Hart,  Bot.  Br.  Pol.  Exp.;  Hooker,  Fl.  Bor.  Amen;  Wetherill,  List 
1894- ;  Kjellman,  in  Vegaexp. ;  Lededour,  Fl.  Ross. ;  Feilden,  FL  pi.  Nov.  Zeml. 
C.  officinalis,  Britton  <&  Brown,  111.  Fl.,  ex  p.;  Greely,  Rep.;  Durand, Enum. 
pi.  Smith  S. ;  C  officinalis  var.  groenlandica,  Gelert,  in  Andersson  &  Hessel- 
MAN,  Spetsb.  k&rlv. ;  Kruuse,  List  E.  Greenl.,  et  Jan  May. 
Fig.  Andersson  &  Hesselman,  1.  c,  fig.  16,  17. 

I  have  thought  if  best  to  accept  the  disposition  of  the  CocJUeariae, 
which  is  pubh'shed  by  Andersson  &  Hesselman,  1.  c,  p.  34 — 40,  who 
have  had  access  to  Gelert's  figures  and  diagnoses,  the  results  o!  his 
studies  of  the  genus,  which  unfortunately  were  not  completed  in  con- 
sequence of  his  premature  death.  I  do  not,  however,  presume  that  this 
view  of  the  arctic  Cochleariae  will  be  standing  for  the  future;  there 
are  doubtless,  many  ''small  species"  within  this  form-series,  constant 
forms,  but  having  differences  between  them,  which  though  easily  distinguish- 
able to  the  eye,  are  yet  very  difficult  to  describe.  My  friend  Mr. 
Ostenfeld,  who  has  for  some  years  had  rather  a  great  number  of 
Cochleariae  from  different  places  under  cultivation,  has  shown  me 
some  such  forms  which  are  very  interesting,  and  which  show,  that  the 
plants  are  very  little  variable  even  under  considerably  cdtered  conditions. 
At  present,  the  disposition  of  Gelert,  is  surely  the  only  one  that  can 
be  used,  but  there  is  great  difficulty  in  ascertaining  the  synonyms  in 
literature  for  his  forms.  However  I  have  tried  to  do  so  for  the  var. 
groenlandica,  which  is  the  most  common  in  arctic  regions  and,  farthest 
to  the  North,  the  only  one  as  far  as  I  can  judge.  In  Ellesmereland  as 
in  most  of  the  Arctic  American  Islands,  there  is  no  other  one  represent- 
ed, only  from  a  few  stations  to  the  South  I  have  also  seen  var.  oblongi- 
folia  and  var.  ardica.  The  present  variety  of  G.  officinalis  is  gener- 
ally called  G.  fenestrata  but  probably  there  are  also  other  Gochleariae 
understood  by  the  same  name. 

In  Ellesmereland,  C  officinalis  var.  groenlandica,  is  a  very  common 
plant,  but  was  most  flourishing  in  the  rookeries.  It  is  one  of  the  first 
plants  which  begins  to  flower,  and  throughout  the  summer,  individuals 
in  different  states  of  development  may  be  found.  In  the  region  here 
in  question,  the  seeds  seem  generally  to  germinate  immediately  after 
getting  out  of  the  pods.  Then  a  little  rosule  of  leaves  is  formed,  which 
will,  in  the  following  spring,  very  soon  develop  an  inflorescence.    Perhaps 
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also  some  individuals  may  attain  to  flowering  already  in  the  first  summer, 
and  thus  become  annual.  Biennial,  many  individuals  certainly  are,  as 
I  have  often  seen  them  wither  after  the  seed  had  ripened.  Individuals 
which  had  stood  in  bloom  in  the  autumn  and  continued  their  develop- 
ment in  the  next  spring,  such  as  Kjellman,  Polarv.  lif,  p.  478—81, 
mentions  from  Pitlekaj,  I  have  never  seen,  although  I  paid  special 
attention  to  such  individuals.  I  think  it  must  have  been  a  rather  isolated 
case  which  Kjellman  has  observed,  the  more  so  as  I  have  not  found  it 
in  any  other  plant  either.  Flowers  and  inflorescences  that  had  been 
surprised  by  the  frost  of  the  beginning  of  winter,  would  soon  fade 
when  they  thawed,  even  though  they  appeared  to  be  quite  fresh.  In 
some  Saadfraga  species  this  was  often  seen  (cf.  above). 

Occurrence.  North  coast:  Floeberg  Beach  (Hart).  Grinnell 
Land:  St.  Patrick's  Bay,  Watercourse  Bay,  Discovery  Harbour  (Hart, 
Greely).  Hayes  Sound  region,  common:  specimens  from:  Pram  Harbour 
(293,  1099,  1164),  Cocked  Hat  Island  (1270),  Brevoort  Island  (1207,  leg. 
Fosheim).  Southern  east  coast:  Cape  Isabella,  leg.  Hates  according  to 
DuRAND,  1.  c,  Cape  Faraday  (Wetherill).  South  coast:  common  except 
for  the  Harbour  Fjord,  where  it  was  only  found  in  the  Barren  Vallies. 
Specimens  from:  Fram  Fjord  (1639),  Groose  Fjord  (2871,  2892,  2988,  3483). 
West  coast:  noted  at  Reindeer  Cove  and  Lands  End.* 

Distribution:  The  present  variety  is  spread  all  over  the  Arctic 
Regions,  to  the  South  in  company  with  other  varieties.  The  main 
species  goes  down  into  the  Temperate  Region,  especially  in  Europe, 
where  it  is  found  even  on  the  shores  of  the  Mediterranean. 


Fapaveraoea. 

Papaver  radicatum,  Rottb. 

p.  radiccUunif  RottbOll,  PI.  Isl.  GrOnl.,  1770;  Murbeck,  Hybr. ;  Kruuse,  List  E. 
Greenl.;  Andersson  &  Hesselman,  Spetsb.  kftrJv.;  P,  nudicatde,  Lange,  Consp. 
FI.  GroenL;  Nathorst,  N.  W.  GrOnl.;  Hart,  Dot.  Br.  Pol.  Exp.;  Greely 
Rep.;  Hooker,  FI.  Bor.  Amer.;  Kjellman,  in  Vegaexp.;  P.  cUpinum  a  nudi- 
cafde,  Ledebour,  FI.  Ross.;  P.  cUpinum,  Hart,  Bot  Br.  Pol. Exp. ;  Britton  & 
Brown,  111.  FI.,  non  Linnaeus. 

Fig.  RottbOll,  L  c,  T.  8,  fig.  24;  FI.  Dan.,  T.  41. 

MuRBECE  has  (1.  c,  p.  7—9),  clearly  shown  that  the  name  P.  midi' 
catde  which  has  been  commonly  used  for  our  plant,  cannot  apply  to  it, 
but  that  the  name  P.  radicatum  must  be  used  in  its  stead. 

Probably  however,  there  might  also  be  separated  several  specimens 
within   the   form-series   of  P.  radicatum  as  here   understood.    But  as 
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the  plant  seems  also  to  be  very  variable  under  different  conditions  of 
life,  it  must  first  be  cultivated  before  the  value  of  the  different  forms 
can  be  decided  upon.  Studied  from  herbarium  specimens,  or  in  their 
habitat,  they  seem  to  merge  into  each  other  without  distinct  limits,  the 
form  of  the  leaves,  the  depth  of  their  incisions,  the  hairiness,  the  size 
and  colour  of  the  flower,  the  shape  of  the  petals  are  all  variable.  It  is 
most  flourishing  in  the  rich  slopes  (the  "Urteli"  of  Warming)  and  still 
more  in  rookeries  and  in  the  old  Eskimo  settlements,  whereas  in  sandy 
plains,  only  stunted  individuals  are  met  with.  The  larger  and  more 
flourishing  the  tufts  are,  the  more  are  the  leaves  incised,  in  dry  places 
the  leaves  may  become  almost  entire.  In  wet  clay  plains  there  is  also 
a  small  form  to  be  found,  which  is  moreover  distinguished  by  its  rather 
small  pale  yellowish,  or  even  quite  white,  flowers.  As  fm*  as  can  be 
judged  from  specimens  in  the  Nat.  Hist  Mus.,  now  put  to  P.  radicatum, 
collected  by  Hart  at  Discovery  Harbour,  this  must  be  his  "P.  alpinum 
var."  (I.  c,  p.  24),  about  which  he  writes:  "the  petals  are  often  pale 
yellow,  and  occasionally  white,  and  the  hairs  on  the  peduncle  more  ad- 
pressed.  It  was  to  be  met  with  only  at  low  levels  and  upon  an  in- 
organic soil,  and  its  petals  did  not  wither  to  a  verdigris  green  as  much 
as  in  the  last  variety".  (**P.  nudica/ule'\  I  have  also  observed  that  the 
hairs  of  the  flower-stalk  are  more  adpressed  in  this  form  than  in  the 
big  one  of  the  richer  soil,  but  as  I  got  the  impression  that  the  distinguish- 
ing marks  are  not  constant,  I  think  it  better  not  to  establish  a  species 
but  only  a  variety,  which  I  will  call  var.  Hartianumt  n.  var.,  in  honour 
of  its  first  discoverer.  Among  the  typical  forms  of  P.  radicatum,  there 
were  also  found  in  rather  many  places,  individuals  of  a  f.  achizopetala, 
with  more  or  less  deeply  incised  petals;  sometimes  they  were  even  cleft 
to  the  middle  in  many  narrow  lobes.  It  was,  however,  continually  con- 
nected with  the  main  form.  The  shape  of  the  petals  also  would  vary 
from  almost  broadly  linear  to  rounded  triangular,  and  their  length  from 
the  same  as  that  of  the  ovary,  to  the  double  of  it.  The  colour  varied 
from  saffron,  which  was  the  rarest  colour,  to  pure  white,  generally  they 
were  sulphureous. 

The  flowering-time  begins  about  the  middle  of  June  and  lasts  to  the 
setting  in  of  the  winter  frost.    Fruit  and  seed  well  developed. 

Occurrence.  North  coast:  Cape  Alexandra,  Ward  Hunt  Island, 
Cape  Joseph  Henry,  Floeberg  Beach  (Hart).  Grinnell  Land:  Shift  Rudder 
Bay,  Discovery  Harbour  (Hart,  Greely),  stations  along  the  coast  to 
Princess  Marie  Bay  (Hart).  Hayes  Sound  region,  common;  specimens 
from:  Twin  Glacier  Valley  (889),  Lastraea  Valley  (887),  Eskimopolis  (844), 
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Cape  Rutherford  (310),  Fram  Harbour  (287,  1414),  Cocked  Hat  Island 
(1266),  Bedford  Pirn  Island  (258).  Southern  East  coast:  Cape  Isabella  and 
Gale  Point  (Durand),  Cape  Faraday  (Wetherill).  South  coast:  common; 
specimens  from :  Fram  Fjord  (1617),  Harbour  Fjord  (2231,  4197,  the  latter 
f.  schizopetala),  Goose  Fjord  (2879,  3329,  3646).  West  coast:  along  the 
Hell  Gate  to  Lands  End,  between  Eidsfjord  and  Baumann  Fjord  (2735, 
leg.  Baumann),  Coal  Bay,  Braskerud  Plain  (702,  leg.  Isachsen).  Var. 
Hartianum:  North  coast  and  Grinnell  Land  (Hart,  specimens  from 
Discovery  Harbour.^.  Hayes  Sound,  recorded  by  Hart,  but  not  com- 
mon, as  it  seemed  to  me.  South  coast,  abundant  in  the  Barren  Vallies 
(2898)  and  also  at  the  western  entrance  (2455)  in  Harbour  Fjord;  Ptar- 
migan Gorge  (2997)  and  other  places  in  the  interior  of  the  Goose  Fjord. 
Distribution:  everywhere  in  the  Arctic  Regions  (excl.  Jan 
Mayen),  Labrador,  Rocky  Mountains,  islands  of  the  Bering  Sea,  Kam* 
shatka,  Altai,  Scandinavian  mountains,  Faeroes,  Iceland. 


JRanuncuiacea. 

Ranunculus  afffnis,  R.  Br. 

B.  afflnis,  Rob.  Brown,  Chlor.  Melv.,  1823;  Richardson,  App.  Franklin  I,  Ed.  2; 
Lange,  Consp.  Fl.  Groenl.;  Suoions,  Prel.  Rep.  et  Hot  Arb.;  Hooker,  F1. 
Bor.  Amer.,  excl.  fi  tiy;  Kjellman,  in  Vegaexp.;  Ledebour,  Fl.  Ross.;  Nathorst, 
Nya  bidr.;  B,  ardicuSt  Richardson,  App.  Franklin  L  £d.  1;  Kruuse,  List  E. 
Greenl.;  B.  ctmoenu8,  Ledebour,  Ic  pL  Fl.  Ross.;  Fretn,  in  Andersson  & 
Hesselman,  SpeUb.  k&rlv.;  B,  pedcUifidus,  Davis,  Ran.  N.  Amer.;  Britton  & 
Brown,  111.  FL;  non  Smith  in  Rees,  Cyclop.  29,  nee  Hooker,  1.  c;  B,  anri- 
comus,  Feilden,  Flow.  pi.  Nov.  Zeml. 

Fig.  Hooker,  1.  c.  I.  T.  6;  Ledebour,  Ic  pL  Fl.  Ross.,  T.  113;  Fl.  Dan.,  T. 
3029;  Tab.  nostra  4,  fig  2-5. 

It  has  been  rather  troublesome  to  ascertain  which  name  the  plant  here 
in  question  should  rightly  bear.  For  a  time  I  was  inclined  to  think 
that  it  might  be  the  R.  pedcUifidtis  of  Smith,  described  in  Rees'  Cyclo- 
pedia, Vol.  29,  which  name,  as  already  published  in  1819,  would  then 
have  to  be  preferred.  This  seemed  the  more  probable,  as  an  american 
author,  who  has  in  later  times,  especially  studied  the  genus,  Davis,  1.  c, 
had  adopted  that  name.  But,  during  my  stay  in  London,  I  had  occasion 
to  see  the  original  description  as  well  as  the  specimen  in  the  Linnaean 
herbarium  from  which  it  is  made.  Already  on  the  perusal  of  the  de- 
scription I  doubted  whether  the  arctic  american  plant  could  be  meant 
Even  though  the  description  applied,  in  many  points,  fairly  well  to  my 
specimens,  there  were  yet  some  characters  which  did  not  correspond  to 
it;  for  instance,   when   the  stem  was  described  as  being  ''clothed  with 
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long,  soft,  lax  hairs",  and  the  fruit  as  "obovate,  seeds  not  very  numer- 
ous, ovate,  tumid,  hairy,  with  short,  awlshaped,  reflexed  beaks".  Further 
the  leaves  are  said  to  be  ''deeply  cut,  in  a  pedate  manner  into  five, 
seven  or  more,  narrow,  linear,  obtuse,  elegantly  radiating  segments", 
which  applies  better  to  other  alh'ed  species,  than  to  that  which  I  had 
in  my  collection.  I  had  occasion  afterwards,  also  to  see  the  original 
specimens.  There  are  in  the  herbarium  of  Linnaeus,  four  individuals 
which  doubtless  belong  to  the  same  collection.  On  the  paper  is  written 
in  the  handwriting  of  Smith  himself:  "R.  pedatifidus  Sm.  in  Rees* 
Cyclop,  n.  72",  and  at  one  plant  there  is  a  sign  *,  which  seems  to  be 
older  than  the  label  of  Smith  and  here  is  added  "Siberia"  (in  pencil 
by  Smffh)). 

Now  the  original  specimens,  as  well  as  the  description,  show  that 
Smith  has  had  in  view,  a  plant  very  nearly  allied  to  that  which  Brown 
soon  after  described  from  Melville  Island.  There  are,  however,  some 
differences,  that  seem  sufficient  to  separate  the  latter  plant  from  that  of 
Smith.  The  characters  that  especially  separate  R.  pedatifidus  from  R. 
af finis  are:  the  almost  circular  circumference  ot  its  basal  leaves,  that 
are  very  deeply  cut  in  a  great  number  of  very  narrow,  or  almost  entirely 
linear,  segments,  with  obtuse  points,  evidently  grouped  after  a  pedate  design, 
with  a  smaller  middle,  and  two  larger  lateral,  main  lobes.  The  middle 
lobe  is  only  equipped  with  two  lateral  secondary  lobes  halfway  from 
the  base,  and  these  show  a  tendency  to  be  again  cleft.  The  lateral 
lobes  are  deeply  cut  into  at  least  three  or  four  secondary  lobes,  that 
only  cohere  a  little  above  the  basis,  and  are  again  deeply  cleft.  The 
leaf  is  thus  formed  of  a  great  number  of  narrow,  or  almost  filiform, 
segments.  The  basal  leaves  are  more  or  less  equipped  with  sparse 
white  hairs.  The  stem  leaves  are  sessile  or  have  a  very  short  peduncle. 
The  lower  ones  resemble  the  basal  leaves,  but  their  segments  are  longer, 
do  not  stand  so  close  together,  and  become  fewer  in  the  upper  leaves, 
finally  being  only  three.  The  sheath  of  the  stem  leaves  half-embracing, 
not  so  white-membraneous  as  in  R.  affinis.  The  plant  is  smaller  and 
more  slender  in  all  parts,  the  flowers  are  not  inconsiderably  smaller. 
The  white  hair-covering  of  the  stem  is  more  prominent,  and  not  reduced 
only  to  the  parts  immediately  below  the  insertions  of  the  leaves.  Especi- 
ally the  part  of  the  stem  below  the  lowest  leaf  is  hairy.  The  flower- 
stalk  is,  in  the  dried  specimens  at  least,  prominently  canaliculate. 

The  true  R,  pedatifidiis,  Sm.  is,  as  far  as  I  know,  only  found  in 
Asia,  especially  in  Eastern  Siberia  and  also  in  the  islands  of  the  Bering 
Sea.    A  very   imperfect  specimen  of  Chamisso  in  the  Kew  herbarium. 
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probably  belongs  to  it,  but  I  have  seen  no  other  american  specimen 
of  it.  The  american  authors  who  use  the  name,  have  as  \i  appears, 
confounded  other  species  with  it.  In  the  herbarium  of  J.  E.  Smith, 
which  I  have  also  seen  in  the  Linnaean  Society,  there  iies  a  small 
fragment  of  a  Ranunculus  labelled  in  Smith's  own  handwriting:  '*Ranun- 
cuius  affinis,  Melville  isld.  —  Hort.  Soc.  1824''  and  also  "R.  pedatifidus 
Sm.  in  Rees'  Cycl.  n.  72?  vide  H.  L.'*  (herb.  Linn.).  Now  this  fragment 
consists  only  of  a  flower,  and  a  bit  of  the  stem  with  two  leaves,  but  that 
it  does  not  belong  to  R.  pedatifidu^s  is  to  be  seen  by  the  almost  entirely 
sheathing  leaves,  with  the  broad  white  membraneous  margin  ol  the 
sheath.  The  flowers  also  are  much  smaller.  The  ?  of  Smtth  doubtless 
shows,  that  he  has  not  thought  it  to  be  quite  identical  with  his  own 
species.  To  the  Melville  Island  plant,  I  shall  soon  come  back,  but  it 
must  first  be  seen  what  Hooker,  1.  c.  I,  p.  18,  and  T.  8,  B,  has  under- 
stood by  the  name  R.  pedatifidus.  At  the  first  glance,  the  figure 
shows  that  here  quite  another  plant  is  meant,  which  stands  rather  far 
from  the  whole  auricomus-f^roup.  I  have  also  seen  specimens  of  that 
plant,  determined  by  Hooker  himself,  which  make  it  quite  apparent, 
that  it  is  rightly  to  be  placed  where  Hooker  has  it,  viz.,  in  the  neigh- 
bourhood of  R.  nivalis.  How  Hooker,  who  must  have  had  access  to 
the  Linnaean  herbarium,  could  confound  this  with  R.  pedaiifidus,  I  am 
at  a  loss  to  understand.  It  is  a  Rocky  Mountain  plant,  collected  by 
Drummond  between  52**  and  55  ^  and  should  be  sought  for  again  and 
more  closely  studied,  as  it  seems  not  to  have  been  examined  by  later 
writers;  I  have,  however,  seen  too  little  of  it,  to  be  able  to  give  any 
particulars  about  it 

As  now  the  name  pedaiifidus  is  out  of  the  question  for  our  plant, 
it  remains  to  examine  whether  the  name  R.  affinis  or  any  other  of 
later  authors,  is  the  right  one  for  it.  In  Andebsson  &  Hesselman,  1.  c, 
p.  50—53,  Freyn  has  given  an  explanation,  concerning  the  Spitsbergen 
plant,  which  has  usually  gone  under  the  name  R.  affinis  or  JR.  arcticus. 
His  exposition  is,  however,  so  indistinct,  and  in  some  parts  even  so 
preposterous,  that  he  only  makes  the  already  rather  difficult  question 
concerning  the  synonyms  of  the  aiirtcomte^-section  still  more  puzzling. 
In  his  second  group,  Freyn  enumerates:  ''R. pedatifidus  Sm.,  R.  amoenus 
Ledeb.,  R.  arctifyus  Richards.  (R.  dahuricus  Turcz.)  und  ein  Theil 
der  als  R.  auricomus  v.  sibiricus  Glehn  bezeichneten  Formen  —  alle, 
wie  jene  der  Gruppe  des  R.  auricomus,  behaartfrQchtig,  nur  R.  ardicus 
kahlfrQchtig".    In  his  third  group  are  to  be  found:  **JR.  affinis  R.  Br., 
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B.  ovalis  Raf.,  B.  rhombaiddlis  Goldie,  durchaus  nord-amerikanische 
Arten". 

As  may  be  seen  from  this,  Freyn  keeps  as  separate  species,  several 
forms  which  are  generally  put  together,  and,  as  will  be  shown  below, 
even  such  as  have  not  been  upheld  by  their  authors  themselves.  B.  arc- 
ticus  is  said  to  be  an  older  name  for  B.  dahurious,  Turgz.,  but  in 
Ledebour,  F1.  Ross.  I,  p.  732,  the  latter  name  is  referred  as  a  synonym 
to  B.  pedcUifidiiS,  Sh.,  with  the  addition  ''ex  ipso".  This  is  a  question 
I  cannot  solve,  not  having  seen  the  specimens  of  Turczaninow,  but 
it  is  of  less  interest  here.  The  Spitsbergen  B.  *Wilanden,  Nath.  is 
referred  to  B.  ardicus,  but  the  other  Spitsbergen  form  commonly  known 
as  B.  affinis  or  B.  ardicus  is  declared  to  be  ''der  echte  B.  a/moenu8 
Led."  and  ''mit  dem  B.  amoenus  Led.  vom  Originalstandorte  an  der  Kaja 
bei  Jakutsk  derart  identisch,  dass  kaum  die  Individuen  von  einander  unter- 
schieden  werden  kOnnten".  In  the  first  place,  this  is  not  the  original  lo- 
cality of  Ledebour's  species,  as  neither  in  Ic.  pi.  FL  Ross,  nor  in  Fl.  Alt, 
are  any  other  localities  mentioned  than  a  few  in  the  Altai  besides  Nertschinsk 
in  Transbaicalia;  more  northern  localities  are  first  added  in  Fl.  Ross.  I, 
p.  37,  where  Ledebour  has  himself  referred  his  B.  amoenus  as  a  sy- 
nonym to  B.  affinis,  R.  Br.  It  seems  as  if  more  of  the  many  "Original- 
pflanzen  meines  Herbars'*,  that  Freyn  mentions,  are  of  the  same  doubt- 
ful value.  The  real  original  specimens  of  Ledebour's  species  are, 
consequently,  from  the  Altai,  and  it  may  probably  be  assumed,  that 
specimens  in  the  Copenhagen  herbarium,  collected  in  the  Altai  by 
BuNGE  and  labelled  "dedit  Bunge"  or  ''misit  Ledebour",  belong  to  them. 

But  these  are  not  entirely  similar  to  the  Spitsbergen  plant,  even  if 
the  differences,  somewhat  smaller  flowers  and  a  more  prominent  hairiness 
(which  is  also  to  be  seen  in  the  figure  of  Ledebour  quoted  above),  may 
not  give  it  a  right  to  any  more  prominent  place  than  that  of  a  variety 
of  B.  affinis.  Freyn  also  is  forced  to  admit  that  the  hairiness  is  the 
only  difference.  He  speaks  especially  of  the  hairiness  of  the  fmit  (B. 
ardicus  should  have  glabrous  achenes),  but  it  is  admitted  that  the  value 
of  this  character  is  not  to  be  over-estimated  (1.  c,  p.  51).  This  is  again 
maintained  (p.  53),  where  it  is  said:  "B.  amoenus  Led.  .  .  .  ist  daher 
wohl  nicht  anderes  als  behaartfrOchtiger  JB.  ardicus*\  This  may  be 
quite  right,  the  more  so  as  the  latter  species  has  not  quite  glabrous 
fruits  either.  But  when  it  is  declared,  that  B.  ardicus  is  "sibirisch- 
dahurisch-spitzbergisch  und  jedenfalls  auch  in  Novaja  Semija  zuhause" 
contiary   to   the   American   a/j^ni5-group,   this   is  quite  absurd,  as  JB. 


Digitized  by 


Google 


1898-1902.  No.  2.]     VASCULAR  PLANTS  OF  ELLESMERELAND.  105 

arcHcus  is  established  by  Richardson  on  specimens  collected  during 
the  first  Franklinexpedition. 

As  already  mentioned,  Freyn  puts  R.  af finis  together  with  a  couple 
of  American  species  with  rather  small  flowers  and  less  divided  basal 
leaves,  than  has  that  plant,  which  for  him  stands  as  R.  ardUms,  in 
other  words,  his  JB.  affinis  seems  to  come  nearest  to  the  form  figured 
by  Hooker,  1.  c,  T.  6,  as  R,  affinis  §.  Such  forms  seem  to  be  widely 
spread  in  arctic  as  well  as  in  temperate  North  America,  and  as  they 
have  been  taken  for  the  type  of  the  species,  they  have  been  the  cause 
of  the  wTong  conception  which  Davis  (1.  c.)  and  Britton  &  Brown 
(1.  c.  II,  p.  77)  have  formed  of  Rob.  Brown's  species.  The  original 
description  (Chlor.  Melv.,  p.  7)  runs  thus:  '^Ranunculus  affinis,  foliis 
radicalibus  pedato-multifidis  petiolatis;  caulinis  subsessilibus  digitatis; 
lobis  omnium  linearibus,  caule  erecto  1—2  floro  cum  calycibus  ovariisque 
pubescentibus,  fruclibus  oblongo-cylindraceis,  acheniis  rostro  recurvo. 
Obs.  R.  auricomo  proxima  species". 

This  perhaps  is  not  very  satisfying,  but  there  is  in  it  at  least,  some- 
thing which  shows  that  Brown  has  not  had  the  /J  or  y  of  Hooker  in 
his  mind,  viz.,  "foliis  radicalibus  pedato  multifidis".  I  have  also  seen 
the  original  specimens  from  Melville  Island,  that  belong  to  the  same 
plant  as  is  found  in  Spitsbergen,  Greenland  and  Ellesmereland  as  well 
as  southward  in  America,  and  which  is  well  represented  by  the  figure 
T.  6,  Of,  of  Hooker.  Consequently  that  is  the  true  2J.  affinis,  what- 
ever Hooker's  /J  and  y  may  be.  I  have  not  as  yet  had  an  opportunity 
of  inquiring  thoroughly  about  their  place,  but  I  am  inclined  to  think 
that  most  probably  they  belong  to  R.  rhomhoideus,  Goldie.  Perhaps 
also  there  is  a  species  overlooked  which,  even  if  spread  principally 
further  south,  reaches  as  far  also  into  the  Arctic  Region  as  Melville 
Island.  Of  this  plant,  with  smaller  flowers  and  less  deeply  cut  basal 
leaves,  I  have  seen  many  specimens  from  the  continent;  from  Melville 
Island  only  the  fragment  in  the  herbarium  of  J.  S.  Smith  mentioned 
above.  There  were  none  in  the  Nat.  Hist.  Mus.  or  at  Kew,  notwith- 
standing that  Hooker  records  only  those  forms  from  Melville  Island. 
They  were  represented  in  Richardson's  and  other  collections  from  the 
arctic  shore  of  the  continent,  and  were  perhaps  included  in  the  R.  arc- 
Hcus of  Richardson,  even  though  he  has  R.  rhomboideus  besides  it 
in  his  list 

The  name  R.  arcticus  was  flrst  used  by  Richardson  in  App. 
Franklin  I,  Ed.  1,  1823,  that  is  to  say  the  same  year  as  that  in  which 
the  Chloris  MelviUiana  of  R.  Brown  appeared,  but  in  the  second  edition 
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of  Franklin's  narrative,  Richardson  cancels  his  first  name  and  uses 
that  of  Rob.  Brown.  This  may  perhaps  show,  that  the  Chlor.  Melv. 
was  printed  first,  and  that  Richardson  therefore  accepted  the  name 
given  by  Brown  instead  of  that  he  had  established  himself.  That 
both  authors  described  the  same  plant  is  evident,  notwithstanding  that 
Freyn  has  placed  R.  arcticus,  Rich,  and  JR.  affinis,  R.  Br.  in  different 
groups,   and  we   must  follow  Richardson  in  accepting  the  latter  name. 

I  think,  however,  that  a  new  description,  formed  after  my  Ellesmere- 
land  specimens,  may  not  be  out  of  place. 

R,  of  finis:  perennis,  plus  minusve  caespitosus,  caule  15—25  cm. 
alto,  glabro  vel  pilis  parcis,  subadpressis,  brevisque,  inferne  longioribus, 
obsito;  folia  basalia  longe  petiolata,  vaginis  latis,  membranaceis,  albis, 
instructa,  semper  profunde  pedatifida,  petiolis  parce  pilosis;  folia  caulina 
brevissime  petiolata  vel  sessilia,  late  membranaceo-vaginata,  marginis 
vaginae  pilis  longis  albis  instructis,  pedato-multifida,  lobis  5—9  angustis, 
acutiusculis;  flos  2—3  cm.  latus;  sepala  purpurascentia,  parce  pilosa, 
petalis  dimidio  breviora;  petala  flava,  violaceo-nervata,  obovata;  torus 
cum  carpellis  per  anthesin  ovatus,  postea  cylindraceus ;  achenia  parce 
pilosa,  rostro  brevi  recurvo. 

Grows  somewhat  caespitose,  the  stems  and  leaves  are  surrounded 
by  old  ones  from  the  last  year,  or  at  least  by  the  remainders  of 
old  sheaths.  The  stems  are  stiff,  erect,  about  twice  as  high  as  the 
leaves,  almost  entirely  glabrous  simple,  single- flowered,  or  branched, 
with  2  or  more  flowers,  more  or  less  canaliculate.  The  basal  leaves 
are  long  and  slender-petiolate,  with  broad  white,  membranaceous 
sheaths;  their  circumference  is  kidney-shaped  —  broad-ovate,  always 
more  or  less  deeply  cleft  in  a  pedate  manner.  Generally  a  middle  lobe 
and  two  lateral  ones  may  be  discerned,  often  the  latter  are  again  cleft 
almost  to  the  basis,  so  that  the  leaf  becomes  nearly  cleft  in  five.  The 
middle  lobe  is  entire,  narrow  lanceolate,  or  with  two  more  or  less 
pronounced  secondary  lateral  lobes  about  Vs  below  the  point  The  two 
first  lateral  lobes  may  be  cleft  in  rather  many  segments,  but  these  are 
never  quite  linear,  nor  are  they  obtuse  as  in  R.  pedatifidus.  The 
petiole  is  hairy  with  long,  sparse,  white  hairs,  likewise  the  lower  part 
of  the  stem,  below  the  first  stem  leaf.  The  stem  leaves  are  short- 
petiolate  or  sessile,  with  a  broad  white  sheath  having  a  rim  of  long 
white  hairs ;  they  are  deeply  clef t>  almost  to  the  base,  in  several  (gener- 
ally 7  or  9)  narrow  segments  which,  however  are  hardly  quite  linear 
and  always  pointed.  Also  here  the  pedatifid  manner  of  segmentation 
may   easily   be   seen,   even   if   not   so  sharply  defined  as  in  the  basal 
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leaves.  The  uppermost  stem  leaf  sometimes  has  only  three  lobes.  The 
stem  leaves  and  young  basal  ones  are  often  minutely  hairy.  The  peduncle 
is  clad  with  whitish,  somewhat  adpressed  short  hairs,  as  also  the  sepals, 
that  have  a  touch  of  purple  or  violet  They  are  pointed  outwards  or 
downwards  in  the  open  flower  and  soon  fall.  The  flower  is  rather 
large,  often  over  an  inch  broad.  The  petals  are  rather  pale  yellow, 
delicately  veined  in  violet  or  purple  at  the  back,  broadly  obovate,  with 
rather  long  claw.  The  stamens  are  rather  few.  The  head  of  pistills 
is  nearly  ovate  in  the  flowering  state,  but  later,  the  torus  is  stretched 
so  as  to  become  cylindrical  at  least  in  the  terminal,  best-developed 
flower,  where  the  pistils  are  very  numerous.  This  is  an  essential  cha- 
racter, which  separates  R.  affinia  from  R.  auricomus  and  as  iar  as 
could  be  judged,  from  the  rather  young  specimens  in  the  Linnaean 
herbarium  also  from  R.  pedatifidus.  The  achenes  are  somewhat  oblique, 
a  little  compressed,  indistinctly  keeled,  sparsely  and  shortly  hairy  (in  my 
specimens,  but  this  character  is  variable,  especially  the  asiatic  form 
amoenus  has  them  densely  hairy).  The  beak  is  short,  rather  coarse, 
and  curved  backwards. 

The  only  time  I  found  this  species,  August  8,  1900,  it  bore  flowers 
as  well  as  fruit  in  all  stages  abundantly.  It  grew  in  rock  ledges  below 
a  nesting  place  of  the  glaucous  gull,  in  a  southern  exposure  and  in 
richly  manured  soil.  I  am  inclined  to  think,  therefore,  that  the  R. 
affinis  which  Greely,  Kep.,  p.  12,  mentions  as  growing  in  moist, 
loamy  soil,  can  hardly  be  the  right  one.  It  would  also  be  very  curious, 
if  such  a  conspicuous  plant,  which  must  immediately  catch  the  eye,  had 
escaped  Hart.  Now,  indeed.  Hart  records  a  ''Ranunculus  auricomus, 
L.  (JB.  affinis,  Br.)",  but  as  he  also  refers  to  it  the  "JB.  nivalis*\  *'floribus 
minoribus,  piUs  calycinis  pallidioribus"  of  Oliver  (List  fl.  pL),  and  more- 
over refers  also  a  plant  from  Disco  to  it,  I  think  that  none  of  these 
statements  can  be  right.  Lange,  I.  c.  II,  p.  255,  says  about  the  Disco 
specimens,  ''e  descriptione  non  cum  R.  affinis  R.  Br.  convenire,  sed  R. 
nivalis  proximus  esse  videtur",  which  doubtless  is  right,  as  no  affinis 
specimens  from  Disco  exist  in  London,  and  the  variety  of  Oliver  is,  in 
fact,  R.  Sabinei,  R.  Br.  as  the  specimens  show. 

Occurrence.  South  coast:  Seagull  Cliff  in  the  Harbour  Fjord 
(2595). 

Distribution.  This  is  rather  difficult  to  give,  because  of  the 
muddled  synonymic,  the  species,  however,  seems  to  be  found  in  the 
following  countries:  Northern  Blast  Greenland,  West  Greenland  (only 
in  Isortok   and  Foulke  Fjords),  Arctic  American  Archipelago  (specimens 
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seen  from :  Eangnite,  Cumberland  Sound  (Taylor)  in  Baffinland ;  Melville 
Island;  Mercy  Bay  (Miertsching)  in  Banks  Land,  Cambridge  Bay 
(Andersson)  in  Victoria  Land;  Arctic  America  (specimens  collected  by 
Back  and  Richardson  seen);  Rocky  Mountains  (specimens  seen:  John 
Macoun  n.  34,  Morley,  Foothills  of  Rocky  Mountains,  1885;  Lat. 
39°_41o,  No  15,  E.  Hall  and  J.  P.  Harbour,  colls.  1862;  other 
American  localities  I  dare  not  to  refer  to  it);  Arctic  Siberia,  Altai, 
Novaja  Semlja  (I  refer  here  also  Feilden's  jB.  auricomtiSf  notwith- 
standing what  is  said  about  the  round  head  of  fruits  (L  c,  p.  7)  as  a 
single  round  one  may  be  formed  also  from  a  feeble  axillary  flower  of  R. 
affinis,  and  as  all  Novaja  Semlja  specimens  which  1  have  seen  belong 
to  the  latter  plant),  Spitsbergen. 


Ranunculus  sulphureusy  Soland. 

R,  sulphureus,  Solaptoer,  in  Phipps,  Voy.  N.  Pole,  1774;  Nathorst,  N.  W.  GrOnl.; 
Hart,  Bot.  Br.  Pol.  Exp.;  Kjellman,  in  Vegaexp.;  Feilden,  F1.  pi.  Nov. Zeml.; 
Malmgren,  Spetsb.  Fan.  Fl.;  Aia>ERssoN  <&  Hesselman,  Spetsb.  kftrlv.;  Hart- 
man,  Skand.  FL;  B»  nivalis  var.  stUphureus,  Ledebour,  Fl.  Ross.;  Greelt, 
Rep.;  B.  nivalis  fi,  Hooker,  Fi.  Bor.  Amer.;  R.  Brown,  Cbior.  Melv.;  B. 
nivalis,  Davis,  Ran.  N.  Amer.,  ex  p.;  B.  aUaictiSf  Laxbcan,  Descr.  plant. 
Sibir.,  1774;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Green!.;  Ledebour, 
Fl.  Ross. 

Fig.  Laxbian,  I  c.,  T.  8;  Suppl.  Fl.  Dan.,  T.  82. 

This  species  indeed,  has  a  rather  great  resemblance  to  JB.  nivcUis, 
L.,  which  makes  it,  in  early  stages  or  small  individuals,  somewhat  dif- 
ficult to  distinguish.  It  may,  however,  generally  be  separated  even  then, 
by  its  stiff,  erect,  mode  of  growth,  by  the  generally  somewhat  larger 
flower,  and  by  the  basal  leaves,  which  are  not  so  much  incised,  and 
have  more  obtuse  lobes.  Moreover,  B.  stdphureus  is  generally  more 
hairy  in  peduncle  and  sepals.  In  fruiting  state  it  can  always  infallibly 
be  recognised  by  its  almost  orbicular  head  of  fruits  and  by  the  torus, 
which  is  covered  with  coarse  brown  hairs  between  the  carpels.  These 
hairs,  in  living  specimens  at  least,  can  also  be  seen  already  in  earlier 
stages,  if  the  pistils  are  carefully  removed.  In  dried  specimens  in  a 
flowering  state,  it  is  not  always  easy  to  make  this  principal  character 
visible,  and  in  this,  I  think,  the  cause  is  to  be  sought  for  the  fact 
that  authors  who  have  only  studied  the  plant  in  question  from  dried 
material,  will  so  often  put  it  under  R.  nivalis,  whereas  those  who  have 
had  an  opportunity  of  studying  it  from  nature,  in  most  cases  have  se- 
parated   them.    Malmgren^  1.  c,  also   dwells   with   astonishment   upon 
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the  fact,  that  so  many  authors  have  not  recognised  R.  sulphureus  as 
a  species. 

About  the  relation  to  R.  cUtaictis,  Laxman,  1.  c,  p.  533,  Malmgren 
says:  "-Ban.  frigidus  Willd.  (JB.  aUaicus  Laxm.)  petalis  obcordatis 
carpellis  stylo  subduplo  longioribus  a  B.  sulphureo  differt".  I  have 
also  seen  such  forms  with  somewhat  emarginate  petals,  and  even  with 
3-cleft  ones  (n.  2849  and  3328),  which  makes  me  still  less  inclined  to 
accept  R,  aUaictis  as  a  separate  species,  at  the  most  it  may  stand  as 
a  variety.  The  shape  of  the  petals  as  well  as  the  length  of  the  beak 
is  variable  both  in  R,  sulphureus  and  in  R.  nivalis,  so  that  no  spe- 
cific characters  can  be  taken  from  them.  I  have  also  seen  specimens 
of  R.  aUaicus  in  the  Copenhagen  herbarium,  collected  in  the  Altai,  and 
communicated  by  Ledebour,  which  are  hardly  different  from  arctic  ones. 
The  figure  of  Laxman,  1.  c,  is  rather  good  and  might  perhaps  be  an 
inducement  to  give  the  preference  to  his  name,  which  is  from  the  same 
year  as  that  of  Solander,  but  I  have  retained,  the  latter  as  being  the 
one  more  commonly  used. 

The  principal  habitat  of  R.  sulphureus  was  in  swamps  and  along 
brooks  often  in  the  water,  sometimes,  however,  it  would  also  occur  in 
somewhat  drier  mossy  places  where  R.  nivaiis  generally  grew.  The 
resemblance  between  them  may  have  caused  some  wrong  classifications 
in  the  field,  and  therefore  I  only  enumerate  such  localities  where  spe- 
cimens were  taken  or  where  I  am  certain  that  R.  sulphureus  appeared. 
Flowers  from  the  middle  of  June  and  fruits  abundantly. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (Greely).  Hayes 
Sound  territory:  Skrftling  Island  (1369),  Cape  Rutherford  (316,  1152), 
Fram  Harbour  (1095,  1127).  South  coast:  Fram  Fjord  (1661);  Harbour 
Fjord,  here  and  there,  specimens  from  Sir  Inglis  Peak  (2449);  Muskox 
Fjord  (2118,  2145);  Goose  Fjord,  several  places  in  the  interior,  specimens 
from  Bottom  valley  (3265),  Gallows  Point  (2993),  table  land  on  the 
West  side  (3328),  East  of  3rd  winter  quarters  (3180,  3354,  4225),  Mid- 
day Knoll  (3648),  YeUow  Hill  (3593),  4th  winter  qarters  (3931),  valley 
inside  the  Castle  Rock  (3949).    West  coast:    Lands  End  (2849). 

Distribution:  Northern  East  and  West  Greenland,  Arctic  Ame- 
rican Archipelago,  Arctic  America,  Rocky  Mountains,  Pribilof  Islands, 
Arctic  Siberia,  Baical  Mountains,  Altai,  Novaja  Semlja,^  Spitsbergen, 
Franz  Joseph  Land,  Finmark. 
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Ranunculus  nivalis,  L. 

B,  nivaliSt  Linnaeus,  Sp.  plant,  1753;  Lange,  Consp.  Fl.  Groenl.;  Kbuuse,  List  E. 
Greenl;  Nathorst,  N.  "W.  GrOnl.;  Hart,  Bot  Br.  PoL  Exp.,  ex  p.;  Hookeb, 
Fl.  Bor.  Amer.,  ex  p.;  Britton  &  Brown,  111.  Fl.  (ex  p.?);  Davis,  Ran.  N.  Amer., 
ex  p.;  KjELLBfAN,  in  Vegaexp.;  Ledebour,  Fl.  Ross.,  excl.  fi;  Feilden,  Fl.  pi. 
Nov.  Zend.;  Andersson  <&  Hesselman,  Spetsb.  kftrlv. 
Fig.  Linnaeus,  FL  Lapp.,  T.  3,  fig.  2;  Sv.  Bot,  T.  394;  Fl.  Dan.,  T.  1699. 

However  difficult  this  species  may  be  to  distinguish  from  the 
last  one  when  both  are  young,  it  is  easily  discerned  even  at  a  distance, 
in  the  fruiting  stage.  The  stems  then  spread  outwards,  and  become 
assurgent,  whereas  those  of  R.  stdphur&us  always  are  stiff  and  erect. 
To  the  characters  of  the  head  of  fruits  and  the  torus  previously  men- 
tioned may  also  be  added,  that  the  achenes  are  smaller,  thinner,  and 
have  a  considerably  longer  beak.  The  basal  leaves  are  at  least  twice 
cleft,  and  the  segments  more  pointed  than  in  the  latter  species.  The 
flowers  perhaps  are  a  little  paler  yellow  than  in  R.  stUphuretis,  but 
never  white,  as  recorded  by  Britton  &  Brown,  1.  c.  II,  p.  76,  so  long 
as  they  are  fresh,  when  fading,  however,  they  will  often  become  almost 
white.  Also  in  badly  dried  specimens  they  may  get  whitish;  such  it 
may  be  that  have  caused  the  wrong  statement 

Found  in  flower  about  the  end  of  June  and  fruiting  in  August. 
Generally  growing  in  mossy  soil,  which  dries  up  during  the  summer, 
often  in  company  with  Draba  fladnizensis. 

Occurrence.  North  coast:  Floeberg  Beach  (leg.  Feilden!).  Grin- 
nell  Land,  Discovery  Hai'bour  (Hart!),  other  localities  uncertain  as  Hart 
has  confounded  it  both  with  R.  sulphuretis  and  with  R.  Sabinei.  Hayes 
Sound  region  probably  not  common,  specimens  only  from  Bedford  Pim 
Island,  in  the  slope  towards  Rice  Strait  (696).  Probably  overlooked  in 
other  places  because  of  the  likeness  to  R.  sulphureiis -,  also  recorded 
by  Hart.  Southern  east  coast:  Gale  Point  (Durand).  South  coast; 
rather  common:  Fram  Fjord  (Wetherill,  1618),  Muskox  Fjord  (2134, 
4223),  and  especially  in  the  Goose  Fjord,  East  of  3rd  winter  quarters 
(3354,  3491,  4224),  Yellow  Hill  (3580),  4th  winter  quarters  (4226),  Falcon 
Cliff,  and  other  places.  West  coast:  Reindeer  Cove,  between  Eidsfjord 
and  Baumann  Fjord. 

Distribution:  Northern  East  and  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Labrador,  Rocky  Mountains,  Arctic  Siberia, 
Arctic  Russia,  Novaja  Semlja,  Spitsbergen,  Northern  Scandinavia, 
Iceland. 
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Ranunculus  Sabinei,  R.  Br. 

B,  Sabinei,  R  Brown,  Chlor.  Mel  v.,  1823;  Hooker,  F1.  Bor.  Amer.;  Simmons,  Prel. 
Rep.  et  Bot  Arb.;  B,  Sabinei  a f finis,  Durand,  Pi.  Kan.;  Lange,  Consp.  Fl. 
Groenl.;  Nathorst,  N.  W.  GrOnl.;  B.  nivalis  var.,  Oliver,  List  fl.  pi.;  B, 
auricomus,  Hahi-,  Bot.  Br.  Pol.  Exp.,  ex  p.;  ?  B.  pygmaeus  var.  Stibinei, 
Davis,, Ran.  N.  Amer. 

Fig.  Tab.  nostra  3,  fig.  2-8. 

Even  if  the  description  of  Rob.  Brown  (1.  c,  p.  6):  **foIiis  radi- 
calibus  elongato-petiolatis  tripartitis;  lobis  ellipticis;  lateralibus  semibifidis ; 
caulinis  sessilibus  tripartitis  linearibus,  calycibus  hirsutis  petala  retusa 
subaequantibus"  is  rather  short,  it  applies  so  well  to  the  plant  here  in 
view,  that  I  cannot  hesitate  to  classify  my  plant  under  that  name, 
moreover  as  it  cannot  possibly  be  refen-ed  to  any  other  arctic  species. 
Indeed,  it  shows  certain  resemblances  on  the  one  side  to  B,  nivaliSy 
on  the  other  to  K  pygniaeus,  and  Brown  himself  pronounces  it  to  be 
standing  between  them,  but  it  differs  from  both,  in  the  characters  stated 
by  him  as  well  as  in  others,  which  will  be  stated  below. 

Hooker,  1.  c.  I,  p.  17,  quotes  Brown  with  the  addition,  that  the 
species  is  also  brought  home  from  the  continent  by  Richardson,  as 
there  were  in  his  collection  of  R.  pygmaefus  a  few  individuals  of  larger 
size  than  the  rest,  and  quite  agreeing  with  Brown's  description  of  R. 
Sabinei.  He  also  adds,  that  "they  seem  indeed  almost  to  form  a  con- 
necting link  between  R.  pyginaeiis  and  JB.  nivalis''.  Later  Durand,  1.  c, 
p.  185,  has  mentioned  a  Ranunculus  from  the  collection  of  Kane, 
found  in  "dry  levels"  at  Bedevilled  Reach,  79°,  of  which  he  thinks 
that  it  "might  be  R.  Sabinei  R.  Br".  The  description  he  gives  of  it  is 
such,  as  to  make  it  quite  clear,  that  in  fact  no  other  species  can  be 
meant,  but  nevertheless,  Lange,  1.  c,  p.  56,  has  uttered  a  doubt  about 
the  classification,  and  thinks  that  Kane's  plant  ought  perhaps  to  be  put 
together  with  the  "JB.  auricomus'*  of  Hart,  1.  c,  under  R.  nivalis  (cf. 
above  p.  110,  and  Lange,  1.  c.  II,  p.  255).  This  may  be  right  enough 
as  far  as  Hart's  Disco  specimens  are  concerned,  but  his  plant  from 
Grinnell  Land,  which  is  identical  with  Oliver's  Ranunculus  nivalis 
"var.  floribus  minoribus,  pilis  calycinis  pallidioribus"  is  the  true  R. 
Sabinei,  as  I  have  had  the  opportunity  of  making  sure  of,  by  seeing 
the  specimens  at  Kew  and  in  the  Nat.  Hist.  Museum.  Of  the  original 
Melville  Island  plant,  I  have  only  seen  a  single  specimen,  in  a  small 
collection  preserved  in  the  Linnaean  Society,  in  the  other  herbaria  I 
could  find  no  specimens  from  the  first  Parry  expedition.    Neither  have 
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I  seen  specimens  from  the  Franklin  expeditions,  nor  of  Kane's  plant, 
but  they  must  certainly  be  referred  to  this  species. 

Lastly  Davis,  1.  c,  p.  489,  heis  a  var.  Sdbinei  of  R.  pygmaeus, 
which  is,  however/ only  recorded  from  Montana.  The  description:  "Flowers 
larger  than  the  type ;  sepds  hairy",  agrees  indeed  with  R.  Sdbinei,  but 
is  all  too  scanty  for  deciding  if  really  that  specimens  is  meant.  It  is, 
however,  not  improbable,  as  I  have  seen  species  of  R.  Sabinei  (cal- 
led R.  glacialis!)  from  "Sequoia  region,  Alpine  County,  Carson  Spur, 
8500  f.,  1893,  Geo.  Hanson"  in  the  Kew  herbarium. 

The  true  R,  Sabineiy  however,  is  no  form  of  R.  pygmaeua,  or  of 
R,  nivalis  either.  It  is  sufficiently  different  in  characters  from  both, 
and  further,  it  h€is  in  Ellesmereland,  its  own  range,  where  no  R. 
pygmaeus  is  found.  Its  habitat  also  is  different  from  that  of  the  latter 
species.  According  to  Ellesmereland  specimens,  of  which  I  have  a  rather 
good  material,  the  description  may  be  formed  as  follows: 

JB.  Sabinei:  humilis,  tempore  florendi  1 — 3  cm.  altus,  1  (—3)  florus; 
folia  radicalia  3—5,  longe  petiolata,  triloba,  lobis  lateratibus  biKdis,  longe 
ciliata,  vaginis  albis  instructa;  folia  caulina  sessilia  vel  brevissime  petiolata, 
vaginantia,  prof unde  tripartita,  lobis  lanceolatis  obtusis ;  pedunculus  cum 
sepalis  pilis  albis  hirsutus,  sepala  violascentia,  petala  pallide  flava;  flores 
quam  in  R.nivali  multo  minores;  petala  sepala  pauIo  superantia;  torus 
per  anthesin  cum  carpellis  rotundatus,  postea  elongatus,  capitulum  fructuum 
fere  cylindraceum. 

R,  Sabinei  is  a  small,  low  plant,  simple  or  somewhat  caespitose; 
the  few  basal  leaves  (generally  3 — 5)  lie  prostrate  outspread  on  the 
ground  and  surround  the  flower,  when  it  first  opens;  later,  the  petioles 
are  stretched  as  well  as  the  stem,  which  will  then  reach  considerably 
over  the  leaves.  The  lamina  of  the  basal  leaves  is  cuneate  at  the 
bases,  3-cleft,  often  having  the  lateral  lobes  more  or  less  deeply  incised; 
the  middle  segment,  as  is  often  also  the  inner,  larger  part  of  the  lateral 
ones,  broad  lanceolate;  all  are  obtuse.  Basal  leaves  with  broad  white 
sheaths.  Stem  leaves  (the  lowest  included)  sessile  or  very  short  petiolate, 
with  a  very  short,  but  broad,  white  sheath,  deeply  3-cleft,  with  lanceolate, 
obtuse  segments.  Petioles  and  margins  of  the  leaves  with  sparse,  long 
hairs.  Stem  at  the  beginning  of  the  flowering  only  1—2  cm.  long, 
afterwards  growing  to  10  cm.  in  the  fruiting  stage,  feebly  striate,  in 
the  lower  part  sparsely  hairy  like  the  petioles.  Peduncle  densely  hairy. 
The  whole  stalk  at  the  ripening  of  the  fruit  stiffly  erect,  not  assiirgent 
as  in  R.nivcUiSf  nor  arched  as  in  R.pygfnaeu8.  The  flowers  are  con- 
siderably larger   than  in   the  latter  species  —  almost  as  large  as  in  a 
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smail-flowered  R.  nivalis,  but  paler  yellow  than  in  that  species.  Sepals 
more  or  less  touched  with  violet  or  purple,  covered  with  long  white 
hairs,  not  turned  down  and  mther  durable.  Petals  of  the  same  length 
as  the  sepals,  or  at  most  one  third  longer,  narrow  obovate  or  even 
narrow  obcordate,  when  they  are  emarginate.  The  head  of  fruits  is  at 
the  beginning  nearly  spherical,  later,  during  the  development  of  the 
fruit,  it  becomes  conical  or  almost  cylindrical.  The  achenes  are  short, 
thick,  more  or  less  tapering  towards  the  base,  with  a  short  beak. 

From  small  forms  of  B,  aulphureua  and  i2.  nivalis,  the  present 
species  is  easily  distinguished  ^  by  its  pale  flowers,  the  white  hairy 
sepals  and  peduncle,  the  short  and  narrow  petcds,  and  by  the  form  and 
the  ciliation  of  the  leaves.  From  R.  pygmaeus,  it  differs  in  the  hair 
covering  of  the  stem  and  petioles,  as  well  as  of  the  peduncle  and 
sepals,  in  its  much  larger  flowers  and  longer  petals,  and  in  the  stem, 
which  is  erect  even  in  the  fruiting  stage,  when  that  of  R.  pygmaeus 
is  bent  archlike  towards  the  ground  or  lies  prostrate.  Also  the  head 
of  fruits  of  the  latter  is  more  rounded,  and  the  achenes  are  longer 
beaked. 

R.  Sahinei  prefers  the  flelds  of  stiff  clay,  that  are  so  widely  di- 
stributed along  the  south-western  fjords.  It  flowered  rather  late,  at 
least  in  1901,  when  I  had  the  best  opportunity  of  observing  it,  and 
only  few  developed  fruits  were  seen,  but  as  Hart  speaks  of  it  as 
flowering  earlier  in  Grinnell  Land  than  „the  true  R.  nivalis*\  that  may 
be  set  to  the  account  of  the  unfavorable  summer  of  1901. 

Occurrence.  North  coast:  Dumbbell  Bay,  Floeberg  Beach  and 
other  places  (leg.  Feilden!).  Grinnell  Land:  Discovery  Harbour  (leg. 
Hart!).  South  coast:  Muskox  Fjord  (4227,  4228);  inner  part  of  the 
Goose  Fjord,   Yellow  Hill  (3788),  East  of  3rd    winter    quarters  (4229, 


'  My  friend  Professor  Lagerheim  of  the  Stockholm  University,  has  sent  me  a  few 
specimens  of  an  interesting  BanunculuSf  found  by  him  on  Akselfjeld  near 
Svendborg,  at  M&lselven,  Norway,  wich  he  had  at  first  taken  for  B.  Sahinei, 
to  which  it  indeed  shows  a  certain  resemblance.  After  seeing  some  of  my 
B.  Sahinei  specimens,  however,  he  had  to  alter  this  classification,  and  later 
he  sent  me  the  specimens,  that  were  collected  in  the  locality  mentioned, 
August  13,  1893,  and  were  still  found  in  full  flower,  when  B,  nivalis  and  B, 
pygmaeus  which  also  grew  there,  were  everywhere  in  fruit. 

The  plant  indeed,  considerably  resembles  B.  Sahinei  but  yet  differs  in 
some  important  points  (shape  of  the  leaves,  colour  of  the  hair-covering, 
<S;c.).  It  comes  most  near  to  B,  nivalis,  but  I  am  most  inclined  to  refer  it  to 
the  hybrid  between  that  species  and  B.  pygmaeus,  which  J.  M.  Noruan  has  re- 
corded from  the  same  neighbourhood.  It  agrees  well  with  his  description  of 
the  hybrid  (Florae  arcticae  Norvegiae  species  et  formae,  &c,,  Kristiania  Vid. 
Selsk.  Fork,  1893). 
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4230),  Gallows  Point  (3787),  Ptarmigan  Gorge  (3334).  West  coast :  Lands 
End  (2849). 

Distribution:  North-Western  Greenland,  Arctic  American  Archipel- 
ago, Arctic  shores  of  America  between  Coppermine  and  Mackenzie  Rivers, 
Rocky  Mountains. 


Ranunculus  pygmaeus,  Wahlenb. 

i?.  pygmaeua,  Wahlenberg,  F1.  Lapp.,  1812;  Lange,  Consp.  Fl.  Groenl.;  Rruuse,  List 
E.  Green].;  Nathorst,  N.  W.  GrOnL;  Siboions,  Prel.  Rep  et  Bot  Arb.; 
Hooker,  Fl.  Bor.  Amer.;  Macoun,  PI.  Pribilof;  Kjellman,  in  Vegaexp.;  Ledebour, 
Fl.  Ross.;  Feilden,  FL  pi.  Nov.  Zeml.;  Andersson  &  Hesselkan,  Spetsb. 
karlv.;  Kruuse,  Jan  May.  B,  nivaXia  A  Linnaeus,  Sp.  plant 
Fig.  Linnaeus,  FL  Lapp.,  T.  3,  fig.  3;  Wahlenberg.  L  c,  T.  8,  fig.  1.; 
Sv.  Bot.,  T.  748;  Fl.  Dan.,  T.  144. 

As  already  mentioned,  there  is  a  considerable  resemblance  between 
this  species  and  the  last  mentioned  one.  I  have  seen  pygmaeua- 
specimens  from  Spitsbergen  and  Novaja  Semlja,  for  instance,  that  were 
rather  like  12.  Sdbinei  in  habit,  but  on  closer  examination,  the  charac- 
ters of  that  plant  were  lacking.  It  may  also  be  possible,  that  in  places 
where  U.  pygmaeus  and  R.  nivalis  grow  together  and  hybridize,  some 
forms  of  the  hybrid  have  been  taken  for  the  former  species.  The 
figure  (1605)  in  Britton  &  Brown,  111.  Fl.  II,  p.  76,  as  also  their 
description,  differs  from  the  european  and  arctic  R.  pygmaetis  in  re- 
cording the  petals  as  being  longer  than  the  sepals.  Perhaps  it  is 
schematic,'  not  made  from  one  specimen,  but  it  may  also  be  that  the 
american  (not  the  arctic)  R.  pygmaeus  is  somewhat  different  from  the 
european  form,  as  is  the  case  with  rather  many  american  species.  In 
my  specimens,  as  in  all  others  that  I  have  seen,  the  petals  are,  at  most, 
of  the  length  of  the  sepals,  generally  shorter. 

R.  pygmaeus  grows  iu  wet  places  among  moss,  somewhat  caespitose. 
I  have  not  noted  when  the  flowers  first  appeared,  but  flowers  were 
found  until  the  autumn,  together  with  the  ripe  fruits. 

Occurrence.  Only  found  on  the  East  coast,  along  the  ponds  on 
the  north  side  of  Fram  Harbour  (462,  1097,  1410)  and  at  Cape  Faraday 
(Wetherill). 

Distribution:  East  and  West  Greenland  (not  found  elsewhere 
in  the  Arctic  American  Archipelago),  Arctic  America,  Labrador,  Rocky 
Mountains,  Alaska,  Unalaschka,  Pribilof  Islands,  St.  Lawrence  Island, 
Arctic  Siberia,  Arctic  Russia,  Novaja  Semlja,  Spitsbergen,  Jan  Mayen, 
Northern  Scandinavia,  central  European  mountains,  Iceland. 
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Ranunculus  hyperboreus,  Rottb. 

E,  hyperborenSt  Rottb0ll»  PL  IsL  GrOnL,  1770;   Lange,  Consp.  FL  GroenL ;  Rruuse, 
List  E.  Greenl.;  Simmons,  PreL  Rep.  et  Boi  Arb.;  Hooker,  FI.  Bor.  Amer.; 
Britton   Se    Brown,   IlL   FL;    Kjsllman,   in   Vegaexp.;   Ledebour,   FL   Ross.; 
Feilden,  FL  pL  Nov.  Zeml. ;  Andersson  &  Hesselman,  SpeUb.  kftrlv. 
Fig.  RoTTBOLL,  L  c,  T.  ^  fig.  16;  Sv.  Boi,  T.  710;  FL  Dan.,  T.  331. 

Rather  variable  as  to  the  length  of  the  internodes  and  peUoles, 
doubtless  in  connection  with  the  station.  Also  the  shape  of  the  leaves 
varied  from  cuneate  to  square  or  even  somewhat  cordate  at  the  base 
and  from  almost  entire  to  3-cleft  with  more  or  less  incised  lateral 
lobes.  I  have  several  times  seen  it  with  developed  fruits,  notwith- 
standing the  fact  that  it  propagates  principally  by  vegetative  shoots, 
but  open  flowers  I  sought  for  in  vain.  The  floral  buds  as  well  as  the 
heads  of  fruits  were  always  submerse,  and  consequently  I  think  that 
it  must  here  be  cleistogamous  and  the  pollination  must  take  place  under 
water. 

B.  hyperhoreus  was  a  rather  rare  plant  in  small  lakes  and  ponds 
or  other  wet  localities. 

Occurrence.    Hayes  Sound  region:  Skrftling  Island  in  Alexandra 
Fjord  (1341),   Lakes  of  the  "Rutherford-eide"   (1153),   Fram   Harbour 
(294,  1161).    South  coast:   western  valley  in  Fram  Fjord  (1654),  Spade* 
Point  in  Harbour  Fjord  (2419),  swamps  in  the  valley  at  the  bottom  of 
Goose  Fjord  (3260). 

Distribution:  East  and  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Labrador,  Rocky  Mountains,  Pribilof  Is- 
lands, St.  Lawrence  Island,  Arctic  Siberia,  Himalaya,  Arctic  Russia, 
Novaja  Semlja,  Spitsbergen,  Northern  Scandinavia,  Iceland. 


Caryophyllaceae. 

Arenaria  ciliata,  L. 

A,  ciUata,   Linnaeus,  Sp.  plant,  1753;  Lange,  Consp.  FL  GroenL;  Kruuse,  List  E. 
GreenL;    Sibimons,   PreL    Rep.   et   Boi    Arb.;    BRrrroN   &  Brown,   IlL     FL; 
Kjeixman  &  LundstrOm,  Fan.  Nov.  Semi.;  Ledebour,   F1.  Ross.;   Feilden,   FL 
pi.  Nov.  Zeml.;  Andersson  <&  Hesselman,  Spetsb.  kftrlv. 
Fig.  FL  Dan.,  T.  346,  1269. 

The  Ellesmereland  specimens  are  soonest  to  be  referred  to  f. 
humifusa,  (Wahlenb.)  Hartm.,  that  is  to  say  the  same  in  which  the 
species  occurs  in  Greenland.    It  was  very  small,   and  grew  in  its  only 
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locality  among  moss  and  lichens,  so  as  to  show  almost  only  the  flower. 
The  prostrate  stems  crept  among  the  moss,  only  the  flowering  shoots 
reached  a  little  above  it.    Found  flowering  August  8,  1900. 

Occurrence.  South  coast:  only  in  a  limited  area  between  Spade 
Point  and  Seagull  Rock  in  the  Harbour  Fjord  (2575). 

Distribution:  Northern  East  Greenland,  Northern  Danish  Green- 
land, Boothia  Felix  (?  a  specimen  from  Ross's  second  voyage  1829—33 
in  the  Nat.  Hist.  Mus.),  Labrador,  Canada,  Northern  Russia,  Novaja 
Semlja,  Spitsbergen,  Northern  Finland  and  Scandinavia,  mountains  of 
Central  and  Southern  Europe,  Ireland,  Iceland. 

Alsine  Rossii,  (R.  Br.)  Fenzl. 

Arenaria  Rossii,  R.  Brown,  Chlor.  Melv.,  1823;  Hooker,  F1.  Bor.  Amer. ;  Alsine 
Bossii,  Fenzl,  Verbr.  d.  Alsin.;  Lange,  Consp.  Fl.  Groenl.;  Simmons,  Prel. 
Rep.  et  Bot.  Arb. ;  Ledebour,  Fl.  Ross.;  Andersson  &  Hesselman,  Spetsb. 
kflrlv.;  Arenaria  groenlandica,  Hart,  BoL  Br.  Pol  Exp.;  Greely,  Rep.  (?); 
Don  Fenzl. 

Fig.  Tab.  nostra  6,  &g.  4-6. 

My  specimens  fully  agree  with  the  description  of  Rob.  Brown,  1.  c, 
p.  14.  The  plant  is  very  apt  to  catch  the  eye,  as  its  individuals, 
forming  high,  compact,  pulvinate  tufts,  usually  of  a  semiorhicular  shape, 
are  spread  in  thousands  over  the  moist  (or  later  in  the  summer  often 
very  diy)  clay  plains.  It  seems  to  flower  very  sparingly  and  rather  late 
in  the  summer.  When  I  found  it  for  the  first  time,  at  the  Bairen  Vallies 
in  the  Harbour  Fjord,  July  28,  1900,  there  were  among  enormous 
numbers  of  individuals,  only  a  few  to  be  found  that  had  flowers,  and 
it  appeared  as  if  none  had  been  developed  the  previous  year.  The  same 
was  the  case  at  the  Western  Sound,  August  1st,  but  in  1901  I  .saw  it 
further  westward  in  some  places  both  in  flower  and  with  flowers  from 
the  previous  year.  Developed  fruit  was  not  seen,  but  it  must,  of  course, 
ripen  its  seed  some  years,  as  it  has  no  other  means  of  propagation. 

The  flowers  are  very  small,  the  sepals  ovate-lanceolate,  rather 
concave,  of  a  more  or  less  reddish  hue,  and  with  a  narrow  white  margin. 
Petals  of  the  length  of  the  sepals,  white,  or  a  little  pink.  The  plant 
has  never  beefi  figured  before  so  far  as  I  know. 

When  A.  Bossii  grows  in  mossy  soil,  the  individuals  become 
densely  tufted  and  more  like  the  form  which  Richardson  h€is  brought 
home  from  the  arctic  coast  of  America  and  which  forms  the  /J  of 
Hooker,  1.  c.  I,  p.  100.  The  A,  Bossii  of  Taylor,  FI.  pi.  Baffin  B., 
is,  probably,  not  at  all  the  true  one,   as  I  have  elsewhere  shown  (Dan. 
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Greenl.  pL,  p.  470).  Hart's  specimens  of  his  Arenaria  groenlandica 
in  the  Kew  herbarium^  doubtless  belong  to  A.  Rossiif  and  in  all 
probability  the  same  is  the  case  with  Greely's  plant  under  the  same 
name,  which  is  said  to  be  sterile  the  same  as  Hart's. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (Hart!).  South 
coast:  Harbour  Fjord,  in  the  Barren  Vallies  (2390)  and  in  valley  at  the 
western  entrance  (2454).  Goose  Fjord,  valley  inside  the  Castle.  West 
coast:  Reindeer  Cove,  Lands  End  (12849). 

Distribution:  Arctic  American  Archipelago,  Arctic  coast  of  the 
continent,  Rocky  Mountains,  Land  of  the  Chukches,  Spitsbergen. 

Alsine  verna,  (L.)  Wahlenb. 

Arenaria  verna,  Linnaeus,  Mantissa,  1767;  Hooker,  F1.  Bor.  Amer.;  Britton  & 
Brown,  III.  Fl.;  A,  propinqua,  Richardson,  App.  Franklin  I,  Ed.  2;  Hooker, 
L  c;  A,  quadrivalvis,  R.  Brown,  Chlor.  Melv.;  Hooker,  1.  c;  A,  hirta, 
WoRMSKJOLD,  Fl.  Dan.,  28;  Hooker,  1.  c;  A.  rubeUay  Hooker,  1.  c;  Hart,  Boi 
Br.  Pol.  Exp.;  A.  verna  var.  hirta,  Greely,  Rep.;  Alsine  verna^  Wahlenberg, 
Fl.  Lapp.,  1812;  Bartling,  Beitr.;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E. 
Greenl.;  Kjellman,  As.  Beringss.  Fan.;  Fenzl,  in  Ledebour,  Fl.  Ross.;  A,  rubella, 
Wahlenberg,  1.  c;  Nathorst,  N.  W.  GrOnl.;  KjELUiAN,  Sib.  nordk.  fan.; 
Kjellman  &  LundstrOm,  Fan.  Nov.  Semi.;  Feilden,  FL  pi.  Nov.  Zeml.;  An- 
DERssoN  &  Hesselman,  Spetsb.  karlv.;  A.  hirta,  Hartman,  Skand.  Fl.  Ed.  3  et 
sequ.;  AlsineUa  hirta,  Hartman,  1.  c,  Ed.  1. 

Fig.  Wahlenberg,  1.  c,  T.  6;  Sv.Bot,  T.  76i;  Fl.  Dan.,  T.  1518, 1644,  290a 

Fenzl  has  in  Ledebour,  1.  c,  I,  p.  347 — 350,  referred  to  the 
Arenaria  verna  of  Linnaeus  (further  defined  by  Bartling)  a  great 
many  forms  and  species  distinguished  by  different  authors,  and  some 
botanists  who  have  had  an  arctic  flora  for  object,  have  followed  him,  as 
I  think  with  good  reason.  Indeed,  the  large-flowered  main  form  of  the 
plant,  such  as  grows  in  the  Alps  of  the  Europe  and  Asia,  is  not  found 
in  arctic  regions,  but  there  are,  in  the  first-mentioned  parts  other  forms 
which  connect  it  with  the  arctic  ones.  Knowing  such  a  series  of  in- 
termediate forms  to  exist,  I  have  thought  it  best  to  adopt  the  above 
name  for  the  species. 

The  Ellesmereland  specimens  generally  are  best  referred  to  var. 
rubella,  (Wahlenb.),  some  may  be  referred  to  var.  hirta,  (Wormskj.),  and 
some  others  may  perhaps  represent  the  var.  propinqua^  (Richards.). 
It  is,  however,  quite  impossible  to  draw  distinct  lines  between  these 
forms.  In  the  driest  stations  the  plant  appears  as  var.  rubella,  generally 
even  smaller  and  with  shorter  peduncles  as  the  figure  of  Wahlenberg 
shows.   This  is  the  most  common  form.  In  somewhat  moister  and  richer 
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soil,  it  gets  longer  internodes,  more  leafy  branches,  and  longer  flower 
stalks  which  are  often  two-  or  three-flowered,  that  is  to  say,  it  goes 
over  to  v8iT.  hirta.  I  saw  it  largest  and  most  flourishing  on  the  north 
side  of  Fram  Harbour,  where  it  formed  large,  wide-spread,  many- 
flowered  tufts.  The  flowers  here  also  were  larger  than  usual,  and  had 
the  petals  almost  longer  than  the  sepals.  The  flower  is  pure  white  in 
afl  my  specimens,  including  the  smallest  and  most  condensed  forms  of 
van  mbeUa  from  open,  dry,  and  sunny  localities. 

The  species  is  spread  all  over  the  country  in  almost  every  kind  of 
soil,  except  the  swamps,  but  seldom  abundant.  Flowers  were  seen  from 
the  middle  of  June;  generally  it  flowered  and  fruited  abundantly. 

Occurrence.  North  coast  (Hart).  Grinnell  Land:  Discovery 
Harbour  (Hart,  Greely).  Hayes  Sound  district:  reported  by  Hart  and, 
according  to  Th.  Holm,  collected  by  Stein  in  the  Weyprecht  Islands; 
commonly  distributed.  Specimens  of  var.  hirta  from:  Fram  Harbour 
(1089);  of  var.  rubella  from:  "Fort  Juliane"  (670),  Skiftling  Island 
(1384),  Lastraea  Valley  (854),  Fram  Harbour  (1418,  1886),  Bedford  Pim 
Island  (271,  446,  1190).  Also  a  form  with  4-valved  capsule  was  found 
in  Bedford  Pim  Island  (4232).  South  coast:  common.  Specimens  of 
var.  hirta  from:  Fram  Fjord  (1632);  several  places  in  the  Harbour 
Fjord,  at  the  anchorage  (2544),  Lake  Valley  (2649),  „green  patch"  (2556), 
Seagull  Rock  (2583);  Goose  Fjord,  Yellow  Hill  (3954);  generally  single 
individuals  among  var.  rubella.  Specimens  of  var.  rubella  from:  Fram 
Fjord  (4262);  Harbour  Fjord,  valley  on  Sir  Inglis  Peak  (2169),  Lake 
Valley  (2476),  Spade  Point  (2576),  Barren  Vallies  (2648);  Muskox  Fjord 
(2118);  Goose  Fjord,  east  of  3rd  quarters  (3186,  3302,  3429,  3492), 
Gallows  Point  (2992),  Bottom-valley  (3272),  Yellow  Hill  (3594),  CasUe 
Point  (3961).  West  coast:  along  the  Hell  Gate,  Lands  End  (2849), 
between  Eidsfjord  and  Baumann  Fjord  (2735,  leg.  Baumann). 

Distribution:  East  and  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Labrador,  Canada,  Vermont,  Rocky  Moun- 
tains to  Arizona,  Alaska^  Arctic  Siberia,  Kamshatka,  mountains  down 
to  the  Altai,  Caucasus,  Arctic  Russia^  Novaja  Semlja,  Spitsbergen,  Franz 
Joseph  Land,  Northern  Scandinavia,  Alps,  Pyrenees,  (Jreat  Britain, 
Faeroes,  Iceland. 
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Sagina  intermedia,  Fenzl. 

S,  intermedia^  Fenzl,  in  Ledebour,  F1.  Ross.  I,  1842;  Neuman  &  Ahlfvengren,  Sv. 
Fl.;  Spergula  sctginoides  fi  nivalis^  Lindblom,  Dot  Ant,  ex  p.  (?),  1838; 
Sagina  nivalis,  Fries,  Mantissa  3,  ex  p.;  Lange,  Consp.  Fl.  Groenl.;  Kruuse, 
List  E.  Greenl.;  Simmons,  Prel.  Rep.  et  Boi  Arb.;  Kjellman,  in  Vegaexp.; 
Andersson  &  Hesselman,  Spetsb.  k&rlv.;  Hartman,  Skand.  Fl.;  Kruuse,  Jan 
May.;  Spergula  saginoides,  Hooker,  Fl.  Bor.  Amer.,  ex  p.? 
Fig.  Fl.  Dan.,  T. 


The  name  which  is  generally  used  for  the  plant  here  in  question 
is  S.  nivalis,  (Lindbl.)  Fr.,  but  I  think  the  right  course  to  adopt,  is  to 
use  Fenzl's  name  for  it,  as  there  can  be  no  doubt  about  what  he  has 
meant.  An  examination  of  what  is  understood  by  the  names  quoted 
above  of  Lindblom  and  Fries,  leads  to  the  conclusion  that  the  5.  nivalis, 
Fries  at  least  includes  both  what  is  usually  referred  to  it,  and  also  the 
S.  caespitosa,  (Vahl).  The  original  plant  of  Lindblom  perhaps,  is 
identical  with  the  latter,  as  the  description  seems  to  imply,  perhaps 
also  it  includes  both  species.  The  locality  Knudsh5  in  Dovre  is  the 
same  (?)  where  Baenitz's  specimens  in  Herb.  Europ.  are  collected,  but 
as  both  species  grow  in  those  mountains  there  is  no  conclusion  to  be 
drawn  from  that  fact.  In  using  Fenzl's  name  for  my  plant,  I  must, 
however,  let  it  stand  as  an  open  question  whether  the  other  should  be 
called  nivalis,  (Lindbl.)  or  caespitosa,  (Vahl),  the  latter  indubitable  name 
being  published  two  years  later  than  the  former. 

In  its  only  Ellesmereland  locality,  the  plant  grew  at  the  edge  of 
a  liltle  pool  among  grass  and  moss.  Both  flowers  and  fruits  were  seen 
July  30th,  1899. 

Occurrence.    Only  on  Cocked  Hat  Island  at  the  East  coast  (1273). 

Distribution:  East  Greenland,  West  Greenland  (not  found  North 
of  Melville  Bay),  Arctic  America  (one  specimen,  probably  from  Boothia 
Felix,  from  Ross'  second  expedition  1829—33,  seen  in  the  Nat.  Hist. 
Mus.,  besides  several  specimens  of  S,  nivalis),  Land  of  the  Chukches, 
Arctic  coast  of  Asia,  Novaja  Semlja,  Spitsbergen,  Northern  Scandinavia, 
Faeroes,  Iceland,  Jan  Mayen. 
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Cerastium  alpihum]  L. 

C.  alpinum,  Linnaeus,  Sp.  plant,  1753;  Murbeck,  Nordeurop.  Cerast;  Lange,  Consp. 
Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Nathorst,  N.  W.  GrOnl;  Hart,  Bot  Br. 
PoL  Exp.;  Greely,  Rep.;  Simmons,  PreL  Rep.  et  Bot.  Arb.;  Hooker,  Fl.  Bor- 
Amer. ;  Britton  &  Brown,  IlL  FL;  Kjellman,  in  Vegaexp.;  Ledebour,  FL 
Ross.;  Feilden,  FL  pL  Nov.  Zeml.;  Andersson  &  Hesselman,  Spetsb.  k&rlv.; 
Kruuse,  Jan  May.:  C  arcticunt,  Lange,  L  c,  exp.;  C  alp.  var.  Fischerianum, 
DuRAND,  Enum.  pi.  Smith  S.,  non  Seringe. 

Fig.  Sv.  Bot,  T.  746;  FL  Dan.,  T.  6,  779. 

A  very  common  and  very  variable  species,  appearing  in  different 
forms  according  to  the  habitat  and  sometimes  approaching  C  Edmond- 
stonii,  (Wats.)  Murb.  &  Ostenf.  and  the  variety  caespitosum,  (Malmgr.) 
Anderss.  &  Hesselm.  of  the  latter.  The  differences  between  the  extreme 
formS;  which,  very  unlike  each  other,  are  however  in  a  greater  material, 
obliterated  by  a  great  number  of  intermediate  variations.  I  tried  at 
first  to  distinguish  C  Edmondstonii  also  among  my  material,  but  at 
last  I  arrived  at  the  conclusion,  that  this  species  is  not  represented  in 
Ellesmereland.  C.  Edmondstonii,  which  is  only  spread  in  Iceland, 
Faeroes,  Shetland,  Scotland,  Northern  Scandinavia  and  Spitsbergen,  is, 
I  believe,  a  young  species  differentiated  from  C.  alpinum,  and  restricted 
to  the  area  mentioned.  Indeed  there  are  specimens  from  Greenland  that 
are  very  like  it,  but  they  must  be  referred  to  G.  alpinumy  as  I  have 
become  convinced  in  studying  the  Copenhagen  collections.  If  0.  Ed- 
mondstonii  had  reached  to  Greenland,  it  must  of  course  grow  princip- 
ally in  the  East  coast,  but  there  is  only  a  single  locality  in  the  extreme 
south  of  that  coast  mentioned  by  Lange,  I.  c,  p.  32,  for  his  C.  arcHcum. 
All  other  localities  are  on  the  western  side,  and  principally  to  the  north- 
ward (several  of  them  are  entered  on  the  always  very  doubtful  authority 
of  Kane  and  Hart).  Some  new  localities  have  been  added  later,  still 
principally  in  the  north.  There  are,  however,  also  a  few  from  the  south- 
western coast  and  two  more  from  the  south-eastern.  In  the  northern 
parts  of  the  east  coast,  where  the  eastern  species  generally  appear, 
there  are  no  statements  about  G.  Edmondstonii,  as  far  as  the  main 
species  is  concerned.  There  are  indeed,  some  records  of  the  var. 
caespitosum,  Malmgr.,  which  is  transferred  by  Andersson  &  Hesselman, 
1.  c,  to  G.  Edmondstonii,  But  these  can  hardly  be  referred  to  the 
latter  species  as  will  be  shown  later. 

Now  already  this  mode  of  distribution  made  me  very  doubtful, 
whether  C.  Edmondstonii  should  really  be  reckoned  as  a  Greenland 
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citizen,  and  the  examination  of  the  specimens  further  supported  my 
beKef.  My  friend  Mr.  Ostenfeld,  one  of  the  authors  of  C  Edmondstonii 
is  of  the  same  opinion,  that  no  Greenland  specimens  ought  to  be  referred 
to  that  species,  but  that  it  is  restricted  to  the  above-mentioned  area  (in 
Iceland  it  grows  only  in  the  eastern  part  of  the  island,  viz.,  it  has  the, 
same  distribution  there  as  AlchemiUa  faeroensis,  (Lange)  Buser). 

The  right  place  of  the  var.  caespitosum,  Malmgren,  Spetsb.  Fan. 
Fl.,  is,  in  my  opinion,  still  doubtful,  even  if  it  is  probably  rightly  placed 
by  Andersson  &  Hesselman  in  that  sense  in  which  they  have  taken  it. 
Malmgren  himself,  I.  c,  referred  it  to  C.  alpinum,  as  comprising  small- 
leafed,  densely  caespitose  forms,  such  as  really  exist  and  are  to  be 
mentioned  in  the  following  as  f.  pulvinata.  It  is  very  probable,  that 
such  forms  of  C  alpinum  are  found  also  in  Spitsbergen,  and  they  are, 
when  sterile^  impossible  to  distinguish  from  C.  Edmondstoniiy  which 
will  in  all  probability  vary  in  the  same  direction  in  similar  localities. 

The  many  forms  of  C.  alpinum  are  generally  directly  due  to  the 
conditions  under  which  they  live,  as  I  am  certain  after  having  studied 
them  from  nature,  not  forms  which  are  in  the  act  of  differentiation  to 
species,  as  Andersson  &  Hesselman  (1.  c,  p.  61)  think,  nor  have  they 
taken  their  rise  through  hybridization.  Indeed  there  exists  a  complete 
series  of  gradations,  but  still  I  think  the  following  four  types  may  be 
distinguished. 

1.  A  large,  long-branched,  matlike-spreading  form  with  a  pubescence 
which  accords  rather  well  with  that  which  Lindblom  (Bot.  Ant.,  p.  336) 
describes  as  belonging  to  his  a  legitimum.  It  has  a  well-developed 
inflorescence  and  consequently  several  scarious  bracts.  It  is  found 
principally  in  slopes,  old  settlements  and  above  all  in  rookeries. 

2.  A  densely  caespitose,  rather  hairy  form,  not  however  so  hairy 
as  /?  lancUum,  Lindbl.  It  has  not  so  many-flowered  inflorescences  as 
the  first,  and  the  bracts  are  broader  and  more  herbaceous.  The  sepals 
also  are  here  broader  and  more  obtuse,  and  except  for  the  pubescence, 
it  shows  a  certain  resemblance  to  G.  Edmondstonii.  I  have  seen  exactly 
similar  specimens  from  Spitsbergen,  collected  at  Welcome  Point  by 
WuLFF,  and  referred  by  him  to  the  latter  species  (Bot.  Beob.  Spitzb., 
p.  110).  This  form  belongs  to  drier  localities,  gravel  fields  and  gravelly 
.slopes,  especially  in  the  limestone  region. 

3.  A  densely  caespitose  form,  far  less  hairy  than  the  last.  The 
leaves  often  are  quite  glabrous  except  for  the  ciliation  of  the  margin. 
The  leaves  also,  as  in  the  last-mentioned  form,  are  very  broad  and  sit 
close  together   because  the   internodes   are   so   short     It  flowers  very 
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sparingly.  This  form  is  at  home  in  somewhat  moist  clay-fields  and 
slopes,  up  towards  drier  places  it  goes  over  into  forms  1.  and  2,  This 
most  resembles  C.  Edmondstonii,  and  I  have  seen  specimens  of  it 
collected  by  Hartz  at  Scoresby  Sound,  which  (Fan.  og  Karkr.,  p.  327) 
are  mentioned  as  connecting  var.  caespUosum  with  the  typical  C.  cUpinum. 

4.  A  small-leafed,  condensed  form,  growing  in  semi-orbicular  tufts 
or  dense  mats.  It  agrees  entirely  with  Malmgren's  description  of  his 
variety,  has  succulent  leaves  which  are  quite  glabrous  or  at  most  furn- 
ished with  a  few  ciliae.  I  always  found  it  sterile.  Nathorst  says 
(Nya  bidr.,  p.  22)  that  var.  caespUosiwi  is  more  common  in  the  northern 
coasts  of  Spitsbergen  than  C  cUpinum,  and  that  it  is  rarely  flowering,  or 
appears  to  be  so,  because  it  flowers  late.  Andersson  &  Hesselman  on 
the  contrary,  speak  of  C,  alpinum  as  flowering  later  than  G.  Edmond" 
stonii  and  its  variety.  I  think  that  these  different  statements  are  due 
to  the  confusion  under  var.  caespUosum  of  two  separate  plants,  viz., 
the  analogous  varieties  of  C  alpinum  and  G.  Edmandstonii,  of  which 
the  latter  probably  flowers  earlier  and  more  abundantly,  wherecis  the 
former  seems  to  flower  very  sparingly  and  then  late  in  the  season.  I 
have  not  had  an  opportunity  of  observing  it  in  greater  numbers  after 
the  beginning  of  August,  but  even  old  inflorescences  were  sought  for 
in  vain  in  the  extreme  f.  ptUvinata.  The  form  3.  also,  was  rarely 
found  in  flower,  and  only  late  in  the  summer.  The  previously-described 
glabrous  form  of  0.  alpinum,  var.  glabraium,  Retz.,  has  long  inter- 
nodes  and  narrow  leaves,  and  flowers  normally,  that  is  to  say,  it  is 
different  from  the  form  here  in  question  in  every  respect.  I  think  that 
the  EUesmereland  form  is  characteristic  enough  to  get  a  name  and  there- 
fore call  it  f.  pidvinata.  It  is  this  form,  and  not  the  var.  glabratum, 
which  is  the  counterpart  within  the  formseries  of  C  alpinum  of  the 
var.  caespitosum  within  that  of  C.  Edmandstonii, 

The  plant  which  Hart,  Bot.  Br.  Pol.  Exp.,  p.  28,  mentions  as  '*0. 
latifolium  L.  (C  caespUosum  Malmgren)"  belongs,  principally  at  least, 
to  the  last-treated  form,  partly  probably  also  to  the  form  3.  I  have 
seen  several  specimens  in  the  Nat.  Hist.  Mus.  as  may  be  seen  under 
the  occurrence  of  the  forms.  The  f.  pulvinata  grows  on  wet  clay  fields 
and  its  large  dense  tufts  are  quite  filled  with  loam.  Doubtless  this  form 
is  directly  produced  by  the  local  circumstances.  It  also  grows  in  com- 
pany with  other  plants  of  the  saxttfi  growth,  such  as  Alsine  Bossii, 
SaoGifraga  opposUifolia  f.  pulvinata,  and  others,  and  is  very  singular 
in  appearance,  but  it  goes  gradually  over  in  the  form  3.,  which  is  again 
connected  with  the  other  two.    I  never  saw  it  with  flower  and  of  course, 
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it  must,  in  sterile  state,  be  quite  impossible  to  separate  from  the 
analogous  form  of  G.  Edmondstonii,  In  Greenland  it  is  found,  at 
least  at  Hold  with  Hope,  in  the  east  coast.  I  have  seen  the  specimens 
of  which  Hartz  (1.  c,  p.  327)  speaks  as  var.  ca£8pUo8um,  Malmgr. 
DusEN,  Gef&sspfl.  Ostgr5nl.;  p.  22,  and  Kruuse,  List  E.  Greenl,  p.  159, 
refer  it  as  a  variety  to  0.  Edmondstonii,  but  as  the  former  at  least 
speaks  only  of  sterile  individuals,  and  as  the  habitat  agrees  with  that 
of  the  f.  ptdvinata,  I  cannot  hesitate  to  refer  their  statements  to  it. 

Occurrence.  Very  common  all  over  Ellesmereland.  The  localities 
where  the  different  forms  are  collected  are  the  following. 

Form  1.  Hayes  Sound  region:  Lastraea  Valley  (855),  Fram  Har- 
bour (1080),  Cocked  Hat  Island  (1269).  Brevoorl  Island  (1206,  leg.  Fos- 
heim).  South  coast:  Fram  Fjord  (1631),  Harbour  Fjord,  Seagull  Rock 
(2596)  and  at  the  Western  entrance  (2542). 

Form  2.  Grinnell  Land:  Shift  Rudder  Bay  (Feilden!),  Discovery 
Harbour  (Hart!).  Hayes  Sound  region:  Fram  Harbour  (1471),  Cocked 
Hat  Island  (1269),  Bedford  Pim  Island  (263),  Brevoort  Island  (483). 
South  coast:  Fram  Fjord  (1631);  South  Cape  Fjord  (2062);  Goose  Fjord, 
Falcon  Cliff  (2886),  Castle  Point  (3963),  Yellow  HiU  (3589).  West  coast: 
between  Eidsfjord  and  Baumann  Fjord  (2735,  leg.  Baumann),  Coal  Bay, 
Braskerud  Plain  (705,  leg.  Isaghsen). 

Form.  3.  North  coast:  Floeberg  Beach  (Feilden!).  Grinnell  Land: 
Shift  Rudder  Bay  (Feilden!),  Discovery  Harbour  (Hart!).  Hayes  Sound 
region:  Rutherford  Vallies  (451).  South  coast:  Fram  Fjord  (1631); 
Harbour  Fjord,  Western  entrance  (2457);  Goose  Fjord,  Yellow  Hill  (3584), 
East  of  3rd  quarters  (3181,  3487),  Bottom  Valley  (3262).  West  coast: 
Lands  End  (2849). 

F.  ptUvinata.  North  coast:  Floeberg  Beach  (Feilden!).  Hayes 
Sound  region:  Rutherford  Vallies  (313,  1156),  Bedford  Pim  Island  (270). 
South  coast:  Harbour  Fjord,  Barren  Vallies,  Western  entrance  (2508); 
Muskox  Fjord  (2118);  Goose  Fjord,  spread  in  the  clay  fields  (3584). 
West  coast:  Lands  End,  Nordstrand  (2111),  Braskerud  Plain  (700,  leg. 
Isaghsen). 

C.  cUpinunt  is  noted  from  Cape  Faraday  and  Fram  Fjord  by  We- 

THERILL. 

*    Distribution:  all  over  the  Arctic  Regions  and  further  in  Labriidor, 
Rocky  Mountains,   Caucasus,   Northern  Scandinavia,  Central  European 
.  mountains,  (Faeroes?),  Iceland. 
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St  ell  aria  humifusa,  Rottb. 

S,  humiftisa,  Rottb5ll,  PI.  Isl.  GrOnl.,  1770;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List 
E.  Green].;  Nathorst,  N.  W.  GrOnl.;  Simmons,  Prel.  Rep.  et  Bot.  Arb.;  Hooker, 
Fl.  Bor.  Amer.;   Kjellman,   in  Vegaexp.;    Ledebour,  Fl.    Ross.;   Andersson  & 
Hesselman,  Spetsb.  kftrlv. ;  Alsine  humifusa,  Briiton  &  Brown,  III.  Fl. 
Fig.  RottbOll,  1.  c,  T.  4,  fig.  14;  Fl.  Dan.,  T.  97a 

.  My  Ellesmereland  plant  agrees  with  Scandinavian  and  Greenland 
specimens,  only  it  is  somewhat  less  flourishing  than  the  latter  generally 
are.  In  its  few  localities,  it  grew  mostly  in  company  with  Glyceria 
maritima  var.  reptans,  on  the  beach,  generally  in  loose,  sandy,  or 
loamy  soil.    It  flowered  and  fruited  profusely. 

Occurrence.  Hayes  Sound  region:  Skraling  Island  in  Alexandra 
Fjord  (1385),  Cocked  Hat  Island  (1274).  South  coast:  Muskox  Fjord,  in 
the  great  valley  to  the  west 

Distribution:  East  and  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Labrador,  Anticosti,  shores  of  the  Pacific 
down  to  Sitcha,  Arctic  Asia,  Kamshatka,  Arctic  Russia,  Novaja  Semlja, 
Spitsbergen,  Finmark. 


Stellaria  longipes,  Goldie. 

jS.  longipes,  Goldie,  Descr.  pi.  Canada,  1822;  Lanse,  Consp.  Fl.  Groenl.;  Kruuse, 
List  E.  Green!.;  Nathorst,  N.  W.  GrOnl.;  Hart,  Bot.  Br.  Pol.  Exp.;  Greely, 
Rep.;  Hooker,  Fl.  Bor.  Amer.;  Kjellman,  in  Vegaexp.;  Ledebour,  Fl.  Ross.; 
Feilden,  Fl.  pi.  Nov.  Zeml.;  Andersson  &  Hesselman,  Spetsb.  karlv.;  S.  Ed* 
wardsii,  R.  Brown,  Chlor.  Melv.;  Hooker,  1.  c;  S.  laeta,  Richardson,  App. 
Franklin  I;  Hooker,  1.  c;  S,  stricta,  Richardson,  1.  c;  Hooker,  1.  c;  S, 
nitida,  Hooker,  in  Scoresby,  N.  Whalefishery;  Alsine  longipes,  Britton  & 
Brown,  III.  Fl. 

Fig.  Hooker,  Fl.  Bor.  Amer.  I,  T.  31 ;  Fl.  Dan.,  T.  2290. 

As  shown  in  the  synonymic  this  plant  has  got,  almost  at  the  same 
time,  no  less  than  five  different  names.  It  is  also  rather  variable,  more, 
however,  in  the  southern  parts  of  its  area,  than  in  the  far  North. 
Ellesmereland  specimens  are  generally  low,  condensed,  more  or  less 
glabrous  and  very  little  hairy,  agreeing  best  with  the  var.  humilis  of 
Fenzl  in  Ledebour,  1.  c.  I,  p.  387,  and  especially  with  its  **lusus  3", 
but  also  specimens  differing  more  or  less  from  it  were  to  be  found.  -  It 
is  a  very  common  plant,  and  grows  under  rather  different  conditions. 
It  was  most  abundant  and  vigorous  in  rookeries,  slopes,  and  old  places 
of  habitation.  It  flowers  from  the  middle  of  June,  but  not  abundantly; 
sparingly  fruiting. 
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Occurrence.  North  coast,  (Hart).  Grinnell  Land:  Discovery 
Harbour  (Hart,  Greely),  north  of  Princess  Marie  Bay  (Hart).  Hayes 
Sound  region,  common,  specimens  from  Skraling  Island  (1349),  Cape 
Rutherford  (321),  Fram  Harbour  (1102),  Bedford  Pirn  Island  (267).  South 
coast:  common,  specimens  from  Fram  Fjord  (1646),  Walrus  Fjord  (2112). 
West  coast:  everywhere  along  the  Hell  Gate  to  Lands  End,  between 
Eidsfjord  and  Baumann  Fjord,  Coal  Bay,  Braskerud  Plain  (704,  leg. 
Isachsen). 

Distribution:  Northern  East  Greenland,  West  Greenland,  Arctic 
American  Archipelago,  Arctic  America,  Labrador,  Nova  Scotia,  down  to 
Northern  New  England,  Minnesota  and  California,  Rocky  Mountains, 
Alaska,  Islands  of  the  Bering  Sea,  in  Asia  down  to  Kamshatka,  Baical 
mountains,  Altai,  Arctic  Russia,  Novaja  Semlja,  Spitsbergen,  Franz 
Joseph  Land,  Finmark. 


Melandrium  affine,  J.  Vahl. 

Lychnis  af finis,  J.  Vahl,  in  Fries,  Mantissa  3,  1842;  Hart,  Bot.  Br.  Pol.  Exp.; 
Britton  &  Brown,  III.  Fl. ;  L,  apetala  /  invducraiat  Chamisso  &  Schlechten- 
DAL,  PI.  RomanzofT.  (?) ;  Mdandrium  affine,  J.  Vahl,  in  Liebman,  Fl.  Dan.  40, 
1843;  M,  involucrcUum  fi  affine,  Rohrbach,  Syn.  Lychn.;  Lange,  Consp.  Fl. 
Groenl.;  Kruuse,  List  E.  Greenl;  WaMbergeUa  af finis,  Fries,  Sum.  veg. 
Scand.;  Nathorst,  N.  W.  GrGnl.;  Kjellman  &  LundstrOm,  Fan.  Nov.  Semi.; 
Andersson  &  Hesselman,  Spetsb.  kflrlv.;  Lychnis  triflora,  Fl.  Dan.,  T.  2173, 
non  R.  Brown. 

Fig.  Fl.  Dan.,  T.  2173. 

The  limits  of  the  genera  Mdandrium  and  WahlbergeUa  are  so 
little  defined,  that  it  seems  best  to  follow  Rohrbach,  1.  c,  who  has 
united  them  (so  also  does  Pax  in  Engler  &  Prantl,  Pflanzenfam.).  The 
present  species  comes  very  near  to  M,  triflorum,  (R.  Br.)  Vahl,  but 
must  still,  I  think,  be  separated  from  it.  Also  from  M,  apetalum  it 
is  not  easily  distinguished  where  specimens  with  young  fruit  are  con- 
cerned. The  seeds  give  a  sure  distinguishing  mark,  and  flowering  speci- 
mens also  of  M,  affine  are  easily  classified  by  their  erect  flowers,  much 
larger  white  petals  and  denser  pubescence. 

In  my  opinion,  the  arctic-american  form  is  not  to  be  separated 
from  the  scandinavian-Spitsbergen-siberian  one,  which  is  not  biennial 
as  Rohrbach  (I.  c,  p.  216)  records  but  perennial.  The  petals  vary 
rather  much  in  both,  from  entire  to  deeply  emarginate.  Therefore  there 
is  no  reason  for  that  division  of  the  species  which  Rohrbach  has  made, 
probably  misled  by  Ruprecht  who,  in  Symb.  pi.  Ross.,  p.  24—25,  has 
etablished  two  species,    WahlbergeUa   vel    Oastrolychnis  angustiflora 
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and  Vahlii.  The  former  should  agree  with  WcMbergella  affinis, 
Fries,  as  specimens  in  the  Herbarium  Normale  are  quoted  instead  of 
description,  and  the  latter  with  Mdandrium  affine,  Vahl  (F1.  Dan.,  T. 
2173  is  qu6ted).  Ruprecht  consequently  has  here  qouted  the  names 
which  Vahl  and  Fries  used  for  the  same  plant,  and  has  given  a  new 
name  for  each,  thus  creating,  without  cause,  two  new  synonyms.  Indeed 
it  may  be  possible  that  he  has  had  two  different  forms  in  front  of  him, 
even  if  that  is  not  to  be  seen  from  his  description. 

Lastly,  there  is  the  older  name  of  Chamisso  &  Schlechtendal 
referred  here,  viz.  Lychnis  apetala  y  involucrata.  This  is  given  from 
a  single  individual  of  unknown  origin  (cf.  1.  c,  p.  43)  and  the  descrip- 
tion applies  as  well  to  a  form  of  M.  apetaium.  The  authors  themselves 
speak  of:  —  'Tlures  varietates,  habitu  dissimiles,  nuUis  tamen  certis 
distinctas  characleribus"  and  leave  to  others  ''specierum  condendarum 
periculum".  Doubtless  it  would  have  been  better,  not  to  use  that  name 
again. 

M.  affine  generally  grows  in  somewhat  dry  places  with  a  dense 
vegetation,  such  as  rock-ledges  and  slopes,  rookeries,  and  old  Eskimo- 
settlements.    It  flowered  from  the  beginning  of  July  and  fruited  richly. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (Hart).  Hayes 
Sound  region,  rather  spread,  in  some  places  abundant:  Beitstad  Fjord, 
Skraling  Island  (1367),  Cape  Viele,  Eskimopolis,  Lastraea  Valley,  Fram 
Harbour  (1088),  Cocked  Hat  Island  (1272),  Bedford  Pim  Island  in  several 
places  (278,  441,  1197,  1314).  South  coast:  Fram  Fjord  (1644);  Harbour 
Fjord,  common  (1801,  2166,  2325);  Muskox  Fjord;  Goose  Fjord,  in 
several  places  (2873,  3505,  3639,  3951). 

Distribution:  Northern  East  and  West  Greenland,  (not  found  in 
the  Arctic  American  Archipelago,  but  probably  overlooked),  Arctic  Ame- 
rica, Labrador,  Western  Siberia,  Novaja  Semija,  Spitsbergen,  Finmark. 

Melandrium  triflorum,  (R.  Br.)    Vahl. 

This  species  is  recorded  both  by  Hart  and  Greelt  from  Discovery 
Harbour,  but  I  have  seen  no  specimens  of  it  from  Bellot  Island  where 
it  should  grow  according  to  Hart,  only  Greenland  specimens  were  seen 
in  the  Nat.  Hist.  Mus.  The  notes  about  it,  wich  Greely,  Rep.,  p.  13, 
gives,  seem  also  to  point  to  the  last  species  rather  than  the  real  M. 
triflorum.  I  therefore  think  that  it  must  stand  as  doubtful,  the  more 
so  €is  it  is  nowhere  found  outside  Greenland,  and  there  only  north- 
wards to  Foulke  Fjord. 
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Melandrium  apetalum,  (L.)  Fenzl. 

Lychnis  apetala,  Linnaeus,  Sp.  plant.,  1753;  Hart,  Dot.  Br.  Pol.  Exp.;  Greely,  Rep.; 
Hooker,  F1.  Bor.  Amer.;  Britton  &  Brown,  111.  Fl;  Wahibergdla  apeicUa, 
Fries,  Sum.  veg.  Scand.;  Nathorst,  N.  W.  GrGnl.;  Kjellman,  in  Vegaexp.; 
Andersson  &  Hesselman,  Spetsb.  karlv.;  M,  apetdlum,  Fenzl,  in  Ledebour, 
Fl.  Ross.;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Greenl. 

Fig.  Linnaeus,  FL  Lapp.,  T.  12,  fig.  1;  Wahlenberg,  Fl.  Lapp., 
T.  7;  FL  Dan.,  T.  806. 

Generally  the  Ellesmereland  specimens  have  protruding  petals  and 
agree  with  the  var.  ardica,  Th.  Fries,  Till.  Spetsb.  Fan.  FL,  p.  133. 
This  form,  however,  is  closely  connected  with  the  main  form,  which 
has  the  petals  included  in  the  calyx,  which  is  also  found.  The  pub- 
escence also  is  rather  variable,  sometimes  forms  are  met  with,  that  are 
almost  entirely  glabrous  (f.  glabra  Kegel  ?). 

This  species  generally  prefers  wetter  localities  than  the  preceding, 
and  was  found  principally  along  brooks  and  rinlets  and  in  swamps. 
It  was  in  flower  from   the   beginning  of  July,  and  fruited  abundantly. 

Occurrence.  Grinnell  Land:  Discovery  Harbour  (Hart,  Greely), 
north  of  Princess  Marie  Bay  (Hart).  Hayes  Sound  region,  rarer  than 
M.  affine:  Rutherford  Vallies  (1151),  Cocked  Hat  Island  (1285),  Bedford 
Pim  Island  (286,  1192).  South  coast:  Fram  Fjord  (Wetherill,  1652); 
Harbour  Fjord,  common  (2245,  2337,  2397,  2528,  2552);  Muskox  Fjord 
(2139);  Goose  Fjord,  abundant  (2884,  3270,  3303,  3393,  3433,  3952, 
4231).    West  coast:  Coal  Bay  in  Baumann  Fjord. 

Distributian:  Northern  East  and  West  Greenland,  Arctic  Ameri- 
can Archipelago,  Labrador,  Rocky  Mountains,  Alaska,  Kadjak,  Islands 
of  the  Bering  Sea,  Arctic  and  Eastern  Siberia,  Baical  Mountains,  Altai, 
Arctic  Russia,  Novaja  Semija,  Spitsbergen,  Northern  Scandinavia.  Closely 
allied  forms  also  in  the  mountains  of  Asia  further  south. 


Silene  acaulis,  (L.)  L. 

C%Miubalu8  ocaulitf,  Linnaeus,  Sp.  plant,  1753;  Silene  cicauliSt  Linnaeus,  Sp.  plant, 
Ed.  2;  Lange,  Consp.  Fl.  Groenl.;  Kruuse^  List  E.  Greenl.;  Nathorst,  N.  W. 
GrOnL;  Hart,  Bot  Br.  Pol.  Exp.;  Hooker,  Fl.  Bor.  Amer.;  Britton  &  Brown, 
111.  Fl.;  Kjellman,  in  Vegaexp.;  Ledebour,  Fl.  Ross.;  Feilden,  Fl.  pi.  Nov. 
Zeml.;  Andersson  &  Hesselman,  Spetsb.  kArlv.;  Kruuse,  Jan  May. 
Fig.  Fl.  Dan.,  T.  21. 

Rather  often  tufts  of  this  plant  were  found,    that  had  the  leaves 
tinged  with  dark  purple  or  violet.    Sometimes  most  individuals  found  in 
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a  locality  showed  thai  colour,  sometimes  only  a  single  one  among  many 
normal  green  ones,  sometimes  also  only  part  of  a  tuft  was  so  coloured. 
The  tufts,  which  can  reach  a  considerable  size,  are  very  hard  and 
compact. 

Generally  it  grows  in  open  gravelly  soil,  especially  in  slopes  to  the 
southward,  but  it  may  also  be  found  in  level  plains  both  in  the  low 
land  as  well  as  in  the  higher  plateaus.  It  flowered  from  the  end  of 
June,  and  often  the  tufts  were  found  entirely  covered  with  blossoms,  or 
later,  with  capsules. 

Occurrence.  Grinnell  Land:  Bellot  Island,  Discovery  Harbour 
(Hart).  Hayes  Sound  region:  "Fort  Juliane"  (681),  Beitstad  Fjord, 
Twin  Glacier  Valley  (871),  Cape  Viele,  „Deserted  Village"  (Hart). 
Lastraea  Valley,  Cape  Rutherford,  Fram  Harbour  (1084,  1399),  Bedford 
Pim  Island  (280).  South  coast:  Fram  Fjord  (1599),  Harbour  Fjord, 
common  (2159,  2326);  South  Cape;  Muskox  Fjord;  Goose  Fjord,  East 
side  from  Midday  Knoll  to  the  Castle  (3578,  3588). 

Distribution:  East  and  West  Greenland,  Arctic  American 
Archipelago,  all  over  Arctic  and  Subarctic  America  from  Labrador  to 
the  Pacific,  in  the  Rocky  Mountains  to  52  ^  Bering  Sea  Islands,  Arctic 
Asia,  Ural,  Arctic  Russia,  Novaja  Semlja,  Spitsbergen,  Northern  Scandi- 
navia, Central  and  Southern  European  Mountains,  Great  Britain,  Faer- 
oes, Iceland,  Jan  Mayen. 


JPolyffonaceae. 

Polygonum  viviparum,  L. 

p.  viviparUm,  Linnaeus,  Sp.  plant.,  1753;   Lange,  Consp.  Fl.  Groenl.;   Kruuse,  List 

E.  Greenl.;  Nathorst,  N.  W.  GrOnl.;  Hart,  Bot  Br.  Pol.  Exp.;  Greely,  Rep.; 

Hooker,  Fl.  Bor.  Amer.;   Brixton  &  Brown,  111.  FL;   Kjellman,  in  Vegaexp.; 

Ledebour,  Fl.  Ross. ;  Andersson  &  Hesselman,  Spetsb.  kArlv.;  Kruuse,  Jan  May. 

Fig.  Fl.  Dan.,  T.  13;  Sv.  Bot,  T.  336. 

The  greater  part  of  the  sp)ecimens  may  be  referred  to  f.  alpina, 
Wahlenberg,  Fl.  Lapp.,  p.  99,  but  there  is  no  distinct  line  between 
this  and  the  narrow-leaved  form,  which  is  also  found.  Consequently,  I 
have  not  thougt  it  necessary  to  distinguish  them. 

It  is  rather  commonly  spread  especially  in  moist  densely  vegetation- 
clad  rock  ledges  and  slopes,  but  also  in  other  localities.  Flowered  rather 
sparingly  from  the  beginning  of  July. 

Occurrence.  North  coast:  Floeberg  Beach  (Hart).  Grinnell 
Land:    Discovery  Harbour  (Hart,  Greely).    Hayes  Sound  region,  com- 
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mon,  specimens  from:  Skraling  Island  (1368),  Fram  Harbour  (1413), 
Bedford  Pim  Island  (277),  South  coast,  common,  specimens  from: 
Harbour  Fjord  (2158,  2244,  2598),  Goose  Fjord  (2887).  West  coast: 
Reindeer  Cove,  Lands  End,  between  Eidsfjord  and  Baumann  Fjord, 
Coal  Bay. 

Distribution:  Greenland,  Arctic  American  Archipelago,  Arctic 
America,  Labrador,  Canada,  New  England  Mountains,  Rocky  Mountains 
to  Colorado,  Alaska,  Islands  of  the  Bering  Sea,  Arctic  Siberia,  Kam- 
shatka,  mountains  of  Asia,  Caucasus,  Northern  Russia,  Novaja  Semlja, 
Spitsbergen,  Scandinavia,  Denmark,  Central  European  mountains.  Great 
Britain,  Faeroes,  Iceland,  Jan  Mayen. 


Oxyria  digyna,  (L.)  Hill. 

Runtex  digynus,  Linnaeus,  Sp.  plant,  1753;  Oxyria  digyna,  Hill,  Hort  Kew., 
1763;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Nathorst,  N.  W. 
Gr^^n].;  Britton  &  Brown,  111.  Fl.;  Kjellman,  in  Vegaexp.;  Andersson  &  Hes- 
SELMAN,  Spetsb.  kflrlv.;  Kruuse,  Jan  May.;  0.  renifomtiSt  Hooker,  Fl.  Bor. 
Amen;  Hart,  Bot.  Br.  Pol.  Exp.;  Greelt,  Rep.;  Ledebour,  Fl.  Ross.;  Rheum 
digynum,  Wahlenberg,  Fl.  Lapp. 
Fig.  Campdera,  Mon.  Rum.,  T.  3;  Wahlenberg,  1.  c,  T.  9;  Sv.  Bot., 
T.  692;  FL  Dan.,  T.  14. 

Generally  at  home  in  moist  slopes  with  a  dense  vegetation,  often 
found  also  in  gravelly  places,  or  in  clayey  slopes,  where  it  would 
sometimes  alone  form  the  entire  vegetation  (Beitstad  Fjord).  In  flower 
after  the  middle  of  June  and  richly  fruiting. 

Occurrence.  North  coast:  Floeberg  Beach  (Hart).  Grinnell 
Land:  Discovery  Harbour  and  southwards  to  Princess  Marie  Bay  (Hart, 
Greely).  Hayes  Sound  region,  common,  specimens  from :  Cape  Ruther- 
ford (309,  686,  1132),  Fram  Harbour  (282,  1416),  Bedford  Pim  Island 
(262,  1195).  Southern  East  coast:  Cape  Isabella  and  Gale  Point  (Hayes). 
South  coast,  common,  specimens  from:  Fram  Fjord  (Wetherill,  1645), 
Harbour  Fjord  (2540),  Goose  Fjord  (2998,  3327,  3332).  West  coast: 
along  the  Hell  Gate  to  Lands  End,  between  Eidsfjord  and  Baumann 
Fjord,  Coal  Bay,  Braskerud  Plain  (706,  leg.  Isachsek). 

Distribution:  Greenland,  Arctic  American  Archipelago,  Arctic 
America,  Labrador,  White  Mountains  of  New  Hampshire,  Rocky 
Mountains  to  Colorado^  Sitcha,  Alaska,  Islands  of  the  Bering  Sea, 
Arctic  Siberia,  Kamshatka,  Altai  and  other  mountains,  Caucasus,  Arctic 
Russia,  Novaja  Semlja,  Spitsbergen,  Scandinavian  mountains,  Central 
and  South  European  mountains.  Great  Britain,  Faeroes,  Iceland,  Jan 
Mayen. 
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SaUcaceae. 

^  Salix  arctica,  Pall. 

S.  onMca,  Pallas,  Fl.  Ross.,  1790;  R.  Brown,  List  of  pi.,  et  Chlor.  Mel  v.;  Kruuse, 
List  E.  Greenl.;  Nathorst,  N.  W.  Gr5iil.;  Hart,  Bot  Br.  Pol.  Exp.;  Greely, 
Rep.;  Simmons,  Prel.  Rep.  et  Bot.  Arb.;  Hooker,  Fl.  Bor.  Amen;  Britton  & 
Brown,  111.  Fl.;  Macoun,  PI.  Pribilof;  Kjellman,  in  Vegaexp.;  Ledebour,  Fl. 
Ross.;  Lundstr5m,  Weid.  Nov.  Semi.;  Andersson,  in  Decandolle,  Prodr.;  S. 
arcUca  p  Brownei,  Andersson,  1.  c ;  Hartz,  Fan.  og  Karkr. ;  S.  Brownei, 
LundstrOm,  I.  c,  (non  Bebb  ?)  *;  S.  PciUasii,  Andersson,  1.  c,  8.  aUaiect, 
LundstrOm,  1.  c;  S.  cordifoUa,  Pdrsh,  Fl.  Amer.  sept;  Hooker,  1.  c. 
Fig.  Ledebour,  Ic.  pi.  Fl.  Ross..  T.  460;  Fl.  Dan.,  T.  2488; 
LundstrOm,  1.  c.,  fig.  1;  Tab.  nostra  7,  fig.  6—13. 

Lundstr5m  has,  in  his  very  thorough  work  quoted  above,  subjected 
the  history  and  synonyms  of  the  present  species  to  a  very  recondite 
examination  which  must  be  referred  to  for  particulars,  here  it  may  be 
enough  to  state,  that  the  original  S,  ardica  of  Pallas  was  a  broad- 
leaved  form  with  short,  slender  branches,  rather  reminiscent  of  S.  reli- 
ctdata.  The  same  name  was,  however,  used  about  thirty  years  later 
by  Rob.  Brown,  who  doubtless  has  not  known  Pallas'  plant  This 
new  S.  arctica  somewhat  differed  from  the  first,  but  not  enough  to  be 
separated  from  it  as  a  species.  I  have  seen  Brown^s  type-specimens 
for  the  description  in  Chlor.  Melv.,  and  it  has  somewhat  smaller  and 
narrower,  rather  glabrous  leaves,  but  does  not  otherwise  differ  from 
specimens  determined  by  Lundstr5m  as  S.  ardica,  Pall.  But  later 
also  the  Greenland  plant  which  has  since  been  called  S.  groenlandica, 
(Anderss.)  Lundstr.,  was  referred  to  it,  and  as  Andersson,  1.  c,  re- 
ferred the  name  ardica  to  these,  he  established  a  new  species  S. 
PalUisii  for  the  original  asiatic  plant,  and  moreover  a  var.  Brotvnei 
(should  be  spelled  ''Brownii**)  of  the  former.  LundstrOm  has  conceived 
the  affinity  of  all  these  forms  and  speaks  of  their  continuity,  but  not- 
withstanding he  says  about  Brown's  form:  "Richtiger  wQrde  es  viel- 
leicht  sein,  diese  Form  unter  den  Namen  S,  ardica  Pall.  var.  Brownei 
(Ands.)  nob.  hinzuftthren",  he  has  nevertheless  "der  KOrze  wegen"  set 
it  up  as  a  separate  species.  In  this  I  cannot  follow  LundstrOm,  but 
must  let  it  stand  as  a  variety,  as  also  the  form  groenlandica.  Indeed 
herbarium  specimens  of  the   extreme  forms  may  seem  rather  different, 


*  To  judge  from  the  distribution  given  to  S,  Brofvnii,  Bebb,  by  Britton  &  Brown, 
1.  c,  1,  p.  502,  it  should  not  include  Rob.  Brown*s  plant,  notwithstanding  the 
synonym.  That  the  figure  does  not  agree  with  it,  is  perhaps  of  less  importance, 
as  it  is  hardly  worse  than  many  other  figures  in  that  work.  On  the  other  hand, 
Wetherill,  List  1894,  p.  212,  seems  to  have  got  his  8,  Brownii  determined  by 
Bebb. 
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but  many  intermediate  forms  will  also  be  found,  that  could  as  well  be 
refeired  to  one  variety  as  another,  and  taken  together  they  form  an 
almost  complete  form-series  between  S.  reticulata^  on  the  one  side, 
and  S.  glauca  on  the  other. 

The  broad-leaved,  reticulata-liUe  forms  appear  to  be  most  common 
in  Asia,  in  Greenland  and  America  they  are  rather  rare,  here  we  have 
instead  the  var.  Brownii  as  the  most  common  form,  especially  to  the 
north.  In  southern  Greenland  the  var.  groerdandica  is  most  common 
and  connects  the  species  with  S.  glauca.  Of  the  latter,  Lundstr5m 
distinguishes  a  var.  svibarctica,  which,  however,  I  am  not  able  to  se* 
parate  from  S.  ardica  var.  groehlandica.  All  the  last-mentioned  forms 
appear  also  in  Asia,  but  are  less  common  there  than  the  typical  S. 
ardica,  Pall. 

In  Ellesmereland,  the  var.  Brownii  was  by  far  the  most  common. 
It  grew  in  almost  every  locality,  very  differently  developed  according 
to  the  nature  of  the  habitat.  Sometimes  it  had  branches  a  yard  long, 
and  an  inch  or  even  more  in  diameter,  but  generally,  it  was  much 
smaller.  The  branches,  however,  always  lay  closely  pressed  to  the 
soil  or  even  half  buried  in  it,  or  creeping  among  moss,  at  most  they 
would  lie  espalier-like  over  the  surface  of  a  rock,  they  never  rose  free 
into  the  air.  In  the  dense  vegetation  of  slopes  and  rookeries  the 
branches  sometimes  rose  a  little  from  the  ground,  and  here  usually  the 
broad-leaved  forms  were  found.  The  var.  groenlandicay  Anderss.  (S. 
groenlandica,  LundstrCm,  1.  c;  Lange,  Consp.  Fl.  Groenl.)  as  mention- 
ed, is  principally  a  South  Greenland  plant,  which  is,  however,  also  found 
in  the  northern  parts  of  the  land  (cf.  Hartz,  1.  c,  and  Ostenfeld,  Flow, 
pi.  Cape  York).  In  Ellesmereland  it  was  very  rare,  yet  I  have  specimens 
referred  to  it. 

Young  plants  of  S,  ardica  often  show  a  considerable  likeness  to 
S.  polaris  or  S.  herbacea,  and  may  have  been  taken  for  one  of  them 
(797,  1346,  represent  such  a  young  state). 

Salix  ardica  was  one  of  the  first  plants  to  show  signs  of  life  in 
the  spring.  I  have  seen  the  buds  burst  and  the  aments  protrude,  as 
early  as  the  middle  of  May  in  favorable  localities,  but  then  it  developed 
more  slowly  than  some  other  species  and  did  not  attain  to  flowering  as 
soon  as  Sa^odfraga  oppositifolia.  But  generally  it  came  next  on  the 
list  of  flowering  species.    The  capsules  were  generally  ripe  rather  early, 


*  There  exist  some  older  statements  about  S.  reticulata  from  Greenland,  which 
are  doubtless  to  be  referred  to  such  forms,  as  the  real  S,  reticulata  is  never 
found  there  by  later  collectors. 
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and  in  many  places  it  showed  decidedly  a  defoliation  already  before  the 
frost  set  in,  a  phenomenon  not  observed  in  any  other  plant  in  these 
regions,  where  generally  the  dead  leaves  rest  upon  the  plant  until 
they  decay. 

Occurrence.  F.  typica,  Hayes  Sound  region:  Skrftling  Island 
(1374),  Cocked  Hat  Island  (4234).  South  coast:  Goose  Fjord,  east  of 
3rd  quarters  (4233). 

Var.  Brownii.  North  coast  and  Grinnell  Land,  common  (Hart;  I 
have  referred  all  statements  from  the  Northern  region  to  the  most 
common  form,  as  Hart  has  not  made  any  difference  between  the  forms 
even  if  he  speaks  of  the  great  variability),  already  recorded  by  Hayes 
from  Cape  Frazer;  in  the  interior  at  Lake  Hazen  (Greely).  Hayes 
Sound  region,  extremely  common,  specimens  from:  Cape  Viele  (885), 
table  land  of  Cape  Rutherford  (1202),  Fram  Harbour  (1419),  Cocked  Hat 
Island  (1216),  Bedford  Pim  Island  (299,  1310).  Southern  East  coast: 
Cape  Isabella  and  Gale  Point  (Hayes).  South  coast:  common,  specimens 
from:  Fram  Fjord  (1647);  Goose  Fjord  (2891,  2893,  3299).  West  coast: 
along  the  Hell  Gate  to  Lands  End,  between  Eidsfjoi;d  and  Baumann 
Fjord,  Coal  Bay,  Braskerud  Plain  (692,  leg.  Isachsen),  Bay  Fjord  (476, 
leg.  Bay). 

Var.  groenlandica.  Only  found  on  the  north  side  of  Fram  Har- 
bour (683). 

Distribution:  Greenland,  Arctic  American  Archipelago,  Arctic 
America,  Labrador,  Rocky  Mountains,  Alaska,  Islands  of  the  Bering 
Sea,  Arctic  Siberia,  Kamshatka,  Altai,  Novaja  Semlja. 

Juncaceae. 

Juncus  biglumiSy  L. 

J,  biglumiSf  Linnaeus,  Sp.  plant.,  1753;  Buchenau,  Mon.  June;  Gelert,  in  Ostenfeld, 
FJ.  Arct;  Lange,  Consp.  FJ.  Groenl;  Khuuse,  List  E.  GreenL;  Nathorst,  N. 
W.  GrOnl.;  Hart,  Bot  Br.  Pol.  Exp.;  Greely,  Rep.;  Hooker,  F1.  Bor.  Amer.; 
Britton  &  Brown,  111.  Fl.;  Macoun,  PI.  Pribilof;  Kjellman,  in  Vegaexp. ; 
Ledebour,  fl  Ross  ;  Andersson  Sc  Hesselman,  Spetsb.  karlv. 
Fig.  Sv.  Boi,  T.  497,  f.  2;  Fl.  Dan.,  T.  120. 

Rather  commonly  spread  in  swamps,  along  brooks  and  in  inundated 
soil.    In  flower  from  the  beginning  of  July. 

Occurrence.  North  coast:  Floeberg  Beach  (Hart).  Grinnell  Land : 
Shift  Rudder  Bay,  St  Patrick's  Bay,  Discovery  Harbour  north  of  Prin- 
cess Marie  Bay  (Hart,  Greely).  Hayes  Sound  region,  rather  common, 
specimens  from:   "Fort  Juliane"  (677),   table  land  of  Cape  Rutherford 
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(317),  Fram  Harbour  (1125,  1400),  Bedford  Pirn  Island  (1255).  South 
coast,  common,  specimens  from:  Fram  Fjord  (1612),  Harbour  Fjord 
(4263).    West  coast:  along  the  Hell  Gate  to  Lands  End. 

Distribution:  Greenland,  Arctic  American  Archipelago,  Arctic 
America,  Labrador,  Canada,  Rocky  Mountains,  British  Columbia,  Alaska, 
Pribilof  Islands,  Northern  Siberia,  Himalaya,  Ural,  Arctic  Russia,  Novaja 
Semlja,  Spitsbergen,  Franz  Joseph  Land,  Northern  Scandinavia,  Scotland, 
Faeroes,  Iceland. 


Luzula  arcuata,  (Wahlenb.)  Sw. 
var.  confusa,,  (Lindeb.)  Kjellm. 

Juncus  arcuatus  p,  Wahlenberg,  F1.  Lapp.,  1812;  L,  confusa,  Lindeberg,  Resa  i 
Norge,  1855;  Buchenau,  Mon.  June;  Lange,  Consp.  FL  GroenL;  Khuuse,  List 
E.  Green).;  Nathorst,  N.  W.  GrOnl.;  L.  hyperharea,  R.  Brown,  Chlor.  Mel  v., 
ex  p.;  Greely,  Rep.;  Juncoides  hyperhoreum,  Britton  &  Brown,  111.  FL;  L. 
arcuata,  Hart,  Bot.  Br.  Pol.  Exp.,  ex  p.;  Hooker,  F1.  Bor.  Amer.;  ex  p.; 
Ledebour,  F1.  Ross.,  ex  p.;  L,  arcuata  var.  hyperhorea,  Andersson  &  Hes- 
SELMAN,  Spetsb.  k&:lv.;  L.  arc,  var.  confusa,  Kjellman,  in  Vegaexp.;  Geleht, 
in  OsTENFELD,  FL  Arct.;  L.  campestris  var.  congesta,  Hart,  I.  c. 
Fig.  FL  Dan.,  T.  1386. 

It  was  first  after  considerable  hesitation,  that  I  resolved  upon  using 
the  above  name  for  the  plant  here  in  question.  Its  near  affinity  to  L. 
arcucUa  cannot  be  doubted,  but  the  difference  in  the  habit  and  the 
limits  of  its  area  of  distribution  speak  rather  decidedly  in  favour  of 
looking  upon  it  as  a  separate  species,  as  Lindeberg,  1.  c,  p.  9,  also 
advocates  for.  The  characters  in  which,  according  to  Lindeberg  and 
other  authors,  it  should  differ  from  the  typical  L.  arcuata,  are  hardly, 
however,  as  constant  as  required  for  the  establishment  of  a  species. 
Indeed,  the  perianth-parts  are  generally  shorter  than  the  capsule,  which 
again,  is  considerably  blunted  and  almost  orbicular,  but  these  characters 
may  also  be  found  in  a  L.  arcimta,  which  is,  for  the  rest,  quite  typical. 
Thus  the  only  thing  left  is  to  define  it  entirely  by  characters  of  habit,  viz., 
coarser  growth,  higher  and  stiffer  culm,  considerably  denser  and  larger 
heads  (spikes)  of  flowers,  generally  in  a  lesser  number  (often  a  single 
one  only),  on  shorter,  coarser  and  stiffer  peduncles.  On  this  hardly 
more  than  a  variety  can  be  established,  even  if  this  form  is,  within  a 
great  area,  the  only  one  to  be  found.  All  specimens  from  Greenland  in 
the  Copenhagen  herbarium,  belong  to  var.  confusa,  as  does  also  the 
arctic  american  specimens  I  have  seen  in  the  London  collections.  From 
America  I  have  seen  only  a  single  specimen  of  the  main  form  in  the 
Nat.  Hist  Mus.     It  was  collected  by  Macoun,   1889,  at  "Mtns  n.  of 
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Griffin  Lake",  British  Columbia.  In  Iceland  both  forms  grow,  in  the 
Faeroes  probably  only  the  main  form.  In  Northern  Europe,  both  are 
found,  as  also  in  Spitsbergen,  where  the  typical  L.  arcuata  is,  however, 
only  once  collected  (by  Nathorst  at  Safe  Haven,  1882).  In  Jan  Mayen 
again,  only  the  latter  is  found.  In  arctic  Asia  van  confusa  seems  to 
predominate.  Indeed  the  distribution  seems  to  point  to  the  fact  that 
the  van  confusa  is  a  high-arctic  modification  of  the  L.  arcuata  of 
more  southern  localities,  but  the  fact  of  the  appearance  of  the  latter  in 
Spitsbergen  and  Jan  Mayen  again  shows  that  there  must  be  a  somewhat 
more  consolidated  difference,  as  the  species  ought  otherwise  to  have 
changed  into  the  variety  when,  for  instance,  it  reached  Jan  Mayen. 

LiNDEBERG  (1.  c.)  has  also  put  forward  several  objections  against 
using  the  name,  L.  hyperborea,  R.  Br.  for  the  plant  here  in  question 
and  quite  rightly  I  think.  In  fact,  the  description  of  R.  Brown,  1.  c, 
p.  25,  is  so  little  clear,  that  it  has  been  applied  to  two  plants  so  dif- 
ferent as  the  present  one  and  L,  nivalis,  and,  as  is  pointed  out  by 
Th.  M.  Fries,  Nov.  Semi.  Veg.,  p.  40,  both  species  are  confounded  in 
the  original  collection  from  Melville  Island.  I  have  also  made  sure  of 
that  myself,  and  I  think,  that  there  is  ample  cause  for  cancelling  that 
name.  Lindeberg,  however,  thinks  that  it  is  to  be  used  for  the  plant 
which  is  also  called  L.  nivalis  or  L.  arctica.  But  this  cannot  be  right 
either.  Only  the  remark  "folia  plana"  in  the  description  of  Brown, 
1.  c,  could  be  used  to  show  that  that  plant  might  be  meant,  and  abo 
L.  arciujUa  van  confusa  has  flat  culm  leaves.  When  the  description 
is  not  clear  enough  to  show  which  of  the  two  species  is  meant,  the  name 
must  not  be  taken  up  again,  and  moreover  there  is  the  confusion  of 
specimens  of  both,  mentioned  above. 

Buchenau,  1.  c,  p.  121,  takes  L.  hyperborea,  R.  Br.,  as  a  collective 
species,  under  which  he  puts  L.  ardica,  Blytt,  L.  a/rcuata,  Wahlenb. 
and  L,  confusa,  Lindeb.  If  such  a  combination  should  be  accepted  at 
all,  which  I  think  quite  out  of  the  question,  at  least  the  oldest  name, 
that  of  Wahlenberg,  must  be  used  for  it,  not  the  younger  one  of  R. 
Brown.  Curiously  enough,  Buchenau  says  about  the  leaves  of  L, 
confusa:  'lamina  plana  (raro  involuta)",  but  specimens  in  the  Copen- 
hagen herbarium,  which  he  has  himself  referred  to  L.  confusa,  have 
involute  leaves.  That  the  van  latifolia,  Kjellm.  is  to  be  referred  to 
L.  nivalis,  Gelert  has  shown  (1.  c,  p.  30). 

Most  part  of  my  specimens  can  be  referred  to  f.  suhspicata,  Lange, 
as  they  have  no  long  pedunculate  heads,  and  have  either  a  spike-like 
inflorescence  reminiscent  of  Z».  spicala,  (L.)  Dc,  or  a  single  head. 
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L.  arcucUa  var.  confusa  was  a  very  common  plant,  growing  in 
very  different  localities,  but  preferring  a  dense  vegetation.  It  flowered 
from  the  end  of  June. 

Occurrence.  North  coast:  Floeberg  Beach  and  Feilden  Peninsula 
(Feilden!).  Grinnell  Land:  Discovery  Harbour  (Hart,  Greely).  Hayes 
Sound  region,  common,  specimens  from:  Skrah'ng  Island  (1370),  Cape 
Viele  (862,  1343),  Cape  Rutherford  (1896,  1897),  Fram  Harbour  (284, 
1109,  1165),  Cocked  Hat  Island  (1215),  Bedford  Pirn  Island  (259,  440, 
1248).  South  coast,  common,  especially  in  the  archaean  district;  spe- 
cimens from:  Fram  Fjord  (1608);  Harbour  Fjord,  Seagull  Rock  (2588), 
Sir  Inglis  Peak  (2167,  2655);  Goose  Fjord  (2994,  3266,  3301,  3499,  3581). 
West  coast:  Lands  End,  Braskerud  Plain. 

Distribution:  The  variety  as  already  mentioned  represents  the 
species  in  nearly  all  arctic  localities,  generally  alone.  Further  south  it 
is  found  together  with  the  main  species,  especially  in  Europe  and  Asia, 
in  America  it  reaches  as  far  south  as  the  mountains  of  New  England 
and  the  Rocky  Mountains.  True  L.  arcuata  from  America,  I  have 
only  seen  from  the  single  locality  in  British  Columbia  mentioned  above. 


Luzula  nivalis,  (Laest.)  Beurl. 

L.  campestris  fi  nivaliSf  Laestadius,  Bot.  Anm.,  1823;  L.  nivalis^  Beurling,  Luz. 
Scand.  consp.,  1853;  Gelert,  in  Ostenfeld,  FL  Arch;  Kruuse,  List  E. Greenl.; 
Andersson  Sc  Hesselman,  Spetsb.  k&rlv.;  non  Sprengel,  Syst  veg.  (?);  L. 
ardica,  M.  N.  Blytt,  Norg.  Fl.;  Buchenau,  Mon.  June;  Langb,  Consp.  Fl. 
Groenl.;  Nathorst,  N.  W.  GrOnl.;  Kjellman,  Sib.  Nordk.  Fan.  Fl.;  Kjellman 
&  LundstrOm,  Fan.  Nov.  Semi.. ;  L.  hyperborea,  R.  Brown,  Chlor.  Melv.,  ex  p. ; 
Hooker,  Fl.  Bor.  Amer.,  ex  p.;  Fries,  Sum.  veg.  Scand.;  Lindeberg,  Resa  i 
Norge ;  L.  a/rcuata  t  laHfolia,  Kjellbian,  As.  Beringss.  Fan. ;  L,  confusa  var. 
laHfcUa,  Buchenau,  1.  c;  Macoun,  PI.  Pribilof;  Juncoides  muoJe,  Brttton  & 
Brown,  IlL  Fl. 

Fig.  Fl.  Dan.,  T.  2952. 

As  appears  already  from  the  long  list  of  synonyms,  there  has  been 
a  great  difference  in  the  opinions  of  different  authors  about  this  plant. 
That  it  forms  part  of  the  L.  hyperborea  of  R.  Brown  has  already 
been  mentioned  under  the  last  species,  where  I  have  also  given  my 
reasons  for  not  adopting  that  name  for  either  of  them.  The  oldest 
available  name,  is  that  of  Laestadius,  1.  c,  which  applies  to  our  plant, 
as  appears  from  the  rather  good  description  as  well  €is  from  specimens 
in  the  Stockholm  herbarium.  For  the  transmitting  to  the  genus  Luzula, 
Beurling  must  be  quoted,  as  it  is  impossible  to  make  out  what  Spren- 
GEL  (1.  c.)  meant 
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LiNDEBERG  says  that  in  Dovre  this  species  grows  highest  up  in  the 
mountains ;  this  as  well  as  the  statement  of  Blytt,  that  he  has  collected 
it  in  wet  places,  covered  with  mosses  and  lichens  in  the  higher  moun- 
tains, accords  well  with  my  experience,  that  L.  nivalis,  which  is 
considerably  rarer  and  more  sporadic  in  Ellesmereland  than  the  last 
species,  generally  prefei^s  poorer  places  with  a  scanty  vegetation  but 
with  a  larger  supply  of  water.  It  flowered  somewhat  later  than  the 
preceding. 

Occurrence.  Northern  coast:  Egerton  Valley  (Feilden  !).  Grinnell 
Land  (I  cannot  but  assume  that  some  of  Hart's  statements  under  L. 
arcuata  must  be  referred  to  this).  Hayes  Sound  region:  Eskimopolis 
(838),  Skraling  Island  (4257),  Cape  Rutherford  (301),  Fram  Harbour 
(4259,  4260),  Bedford  Pim  Island  (4256,  4258),  probably  overlooked  in 
other  places.  South  coast,  less  rare,  but  not  so  common  by  far  as  was 
the  preceding,  especially  in  the  archaean  district:  Fram  Fjord  in  the 
Western  valley  (1662);  Harbour  Fjord,  Spade  Point  (1799),  Western 
Sound  (2439),  "green  patch"  at  the  anchorage  (2558);  Muskox  Fjord 
(2146);  Goose  Fjord,  Falcon  Cliff  (2885),  at  the  bottom  of  Walrus 
Fjord  (2869).  West  coast:  Nordstrand  (2111,  leg.  Fosheim),  Braskerud 
Plain  (698,  leg.  Isachsen). 

Distribution:  Northern  East  and  West  Greenland,  Arctic  Ameri- 
can Archipelago,  Arctic  America,  Alaska,  Pribilof  and  St.  Lawrence  Is- 
lands, Arctic  Siberia,  Novaja  Semlja,  Spitsbergen,  Northern  Scandinavia. 


Cyperaceae. 

Carex  membranopacta,  Bailey. 

C  contpacUit  R.  Brown,  List  of  pL,  1819;  non  Krocker;  C.  ntembranaceaf  Hooker, 
Bot.  App.  Parry  II;  Boott,  in  Hooker,  F1.  Bor.  Amer.;  Hooker  &  Arnott, 
Bot  Beechey;  Torrey,  Am.  Cyp.;  non  Hoppe;  C.  saocatilis  var.  compacta^ 
Dewey,  Caricogr.;  C.  saocoUUis,  Torrey,  L  c,  (?);  C.  ratundcUat  Ostenfeld, 
Fl.  Arci,  ex  p.;  C.  putta,  Kjellman,  Fan.  Veslesk.  land;  Simmons,  Prel  Rep. 
et  Bot.  Arb.;  C.  membranopada,  Bailey,  Not  on  Carex,  17,  1893;  Britton  & 
Brown,  111.  Fl.;  Macoun,  PI.  Pribilof  (?). 

Fig.  Tab.  nostra  9,  fig.  1-4. 

The  plant  here  in  question  seems  to  be  the  substitute  in  arctic  America, 
perhaps  also  further  south,  for  on  the  one  side  the  typical  0.  rotundata, 
such  as  it  appears  in  northern  Europe  and  also  in  Greenland,  and  on 
the  other  for  C.  piMa,  which  it  resembles  in  its  flat  leaves.  During 
my  stay  in  Ellesmereland,  I  was  rather  doubtful  where  to  place  this 
plant  which   though   calling   to   mind   both   the  species  mentioned,  still 
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did  not  quite  agree  with  either  of  Hiem.  Later  I  found  that  the  plant 
was  described  by  Hooker  on  specimens  from  Duke  of  York  Bay 
(Southampton  Island)  from  Parry's  second  voyage  (I  have  also  seen 
original  specimens  in  the  London  and  Copenhagen  collections).  But  the 
name  of  Hooker  cannot  be  used,  as  there  existed  already  another  C. 
membranacea,  described  by  Hoppe,  1832.  The  oldest  name  of  the 
plant  C.  compacta,  was  also  previously  used  by  Krocker,  1814,  and 
moreover  R.  Brown,  1.  c,  has  instead  of  description,  only  the  remark 
"C.  puUae  affinis".  Bailey,  1.  c,  therefore  is  quite  right  in  giving  a 
new  name  to  the  plant,  which  must  doubtless  be  given  the  rank  of  a 
separate  species.  Ostenfeld,  1.  c,  has  referred  C.  membranopacta  to 
C  rotundata,  to  which  it  doubtless  comes  nearest  and  for  which  it 
seems  to  be  the  substitute  all  over  the  american  area  (according  to  Britton 
&  Brown,  1.  c,  I,  p.  296,  it  also  goes  over  to  Asia,  down  to  Kamshatka). 
In  Greenland,  the  european  C.  puUa  and  C.  rotundata  are  found,  but 
not  C.  membranopacta  which  may,  however,  be  looked  for  on  the 
north-western  coast.  0.  pulla  is  also  found  in  America,  where 
Richardson  among  others,  has  collected  it. 

The  diagnosis  of  Hooker  runs  thus:  "0.  membranacea,  spica 
mascula  subsolitaria,  femineis  magis  minusve  pedicellatis,  oblongo- 
cylindraceis  erectis  obtusis  (atrofuscis,  nitidis);  fructu  laevi  rotundato, 
inflato,  breviter  acuminato  bifido,  pedicellato;  vaginis  perbrevibus". 

The  following  description  also  agrees  in  detail  with  my  plant,  it 
is  too  long  to  quote  here,  but  I  will  give  a  shorter  description  as 
follows: 

Rhizome  with  long  shoots,  creeping  under  ground  and  clothed  with 
dark  brown,  glossy  sheaths.  Culms  10—30  cm.  high,  rounded  triquetrous, 
upwards  with  sharper,  scabrous  edges;  leafy  in  the  lower  third  or  half. 

Leaves  of  the  length  of  the  culm  or  generally  shorter;  3—5  mm. 
broad,  flat,  or  becoming  somewhat  involute  in  drying;  scabrous  at  the 
margin.  Leafy  shoots  rather  numerous,  and,  the  same  as  the  culms, 
covered  with  glossy  brown  or  reddish  sheaths  at  the  base.  The  lowest 
bract  quite  herbaceous  (as  sometimes  also  the  next)  reaching  the  height 
of  the  culm,  but  very  rarely  the  top  of  the  uppermost  spike.  The  upper 
bracts  generally  developed  only  as  brown  sheaths. 

Pistillate  spikes  generally  two  or  three,  the  lowest  one  rather  often 
with  a  short,  stiff  peduncle;  about  2  cm.  long  or  shorter,  thickly  cy- 
lindraceous,  or  nearly  ovate  when  they  are  short.  Staminate  spike  ge- 
nerally  single,   club-like;   sometimes  there  may  be  another  smaller  one 
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below  it,  and  also  the  staminate  spike  (or  spikes)  may  have  feminine 
flowers  at  the  base. 

Scales  of  the  pistillate  spikes  dark  brown,  (sometimes  light,  scareous 
at  the  top)  rather  abruptly  contracted  in  a  short  point.  Scales  of  the 
masculine  spikes  more  obtuse,  also  dark  brown  and  with  lighter  points. 

Utricles  membraneceous,  inflated,  in  drying  getting  more  or  less 
crumpled  and  collapsed;  shiny,  dark  auburn  or  lighter  at  base;  with  a 
very  short  pedicel  and  above  abruptly  contracted  to  a  very  short, 
minutely  two-toothed  beak.  The  short,  rounded,  nearly  obovate  utricles 
of  C.  membranopacta  form  a  distinct  character  from  C.  puUa,  which 
has  them  widest  near  the  base  and  gradually  tapering  upwards,  and 
also  from  C.  rotundata,  which  has  them  rather  elliptic.  Stigmas  ge- 
nerally three  as  in  0.  rotundata,  occasionally  two. 

The  description  of  the  plant  in  question  which  is  given  by  BRnroN 
&  Brown  I,  p.  296,  agrees  on  the  whole  well  with  the  specimens  I  have 
seen  only  it  must  be  remembered  that  those  authors  have  probably 
studied  specimens  from  more  southern  localities,  while  mine  were  from 
its  northern  limit.  The  fig.  685,  like  so  many  others  of  the  111.  FL,  is 
so  little  characteristic  or  partly  wrong,  that  it  would  be  better  left  out. 
However,  I  think  that  the  statements  about  the  distribution  may  be 
relied  upon,  except  when  Greenland  is  drawn  into  its  area.  I  have  not 
been  able  to  find  a  single  specimen  of  C  memhranopada  in  the  Copen- 
hagen herbarium,  where  large  collections  of  C  pvMa  and  C  rolundaia 
are  to  be  found.  In  northwestern  Greenland  it  may,  perhaps,  still  be 
found,  as  it  seems  not  improbable  that  it  might  have  reached  over 
there  as  well  as  a  number  of  other  american  species.  The  plant  which 
Macoun,  1.  c,  p.  573,  mentions  as  (7.  memhranopaday  seems  to  differ 
somewhat  from  the  arctic  one,  but  is  probably  not  specifically  different 
from  it. 

C.  menibrcmopacta  grew  generally  in  swamps  and  along  brooks, 
often  in  company  with  C.  aqtiatilia  van  stems.  It  was  in  flower  about 
the  beginning  of  July  and  fruited  abundantly. 

Occurrence.  Hayes  Sound  region:  Twin  Glacier  Valley  (868); 
Lastraea  Valley  (857);  Bedford  Pim  Island,  Rice  Strait  side  (1254). 
South  coast,  found  only  in  the  archaean  district,  entirely  missing  in 
the  lime-  and  sandstone  region  to  the  west:  Western  valley  in  Fram 
Fjord  (1^02);  Harbour  Fjord,  Big  Valley  (2342),  Lake  Valley  (2229), 
wet  ledges  of  the  "green  patch"  at  the  anchorage  (2241,  4002). 

Distribution:  Arctic  American  Archipelago  (the  following  spe- 
cimens  seen:    Port  Bowen  (J as.  Ross),   Kingnite   (Taylor),  Kickertine, 
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Southampton  Island  and  Igloolik  (Parry,  sec.  voy.),  Minto  Inlet).  Arctic 
America  (specimens  from  Boothia  Felix  (?)),  John  Ross  1829—33 ;  Rae 
River,  Cumberland  House,  Bear  Lake,  Richardson,  &c.;  Alaska  (spe- 
cimens from  Port  Clarence,  Kjellman),  Pribilof  Islands,  Land  of  the 
Chukches  (somewhat  doubtful  specimens  with  young  spikes,  taken  by 
Kjellman  at  Konyam  Bay)  Kamshatka. 


Carex  capillaris,  L. 

C.  capiUaris,  lawNAEUs,   Sp.  plant,    1753;   Ostenfeld,   FI.  Arct;   Lange,  Consp.  Fl. 
Groen].;   Kruuse,  List  E.  Greenl. ;   Sibimons,  PreL  Rep.  et  Bot.  Arb.;  Hooker, 
Fl.  Bor.  Amer.;   Brixton  &  Brown,   111.  Fl.;   Torrey,  Am.  Gyp.;   Kjellman,  in 
Vegaexp. ;  Ledebour,  FL  Ross. ;  Meinshausen,  Gyp.  Russl. 
Fig.  FL  Dan.,  T.  2374. 

This  seems  to  be  a  very  rare  species  within  the  area,  but  as  it 
has  rather  a  great  resemblance  in  habit  to  small  specimens  of  0. 
miaandra,  it  may  perhaps  have  been  overlooked  in  some  place  or 
other.  It  grows  together  with  the  latter  species  in  densely  vegetation- 
clad  slopes,  where  it  is  not  too  dry. 

Occurrence.  South  coast:  Harbour  Fjord,  ledges  of  the  "green 
patch"  (2239,  3996),  and  at  the  Western  sound  (2441). 

Distribution:  East  Greenland,  Danish  West  Greenland,  Arctic 
American  Archipelago  (only  seen  from  Baffin  Land),  Arctic  America, 
and  down  to  Labrador,  New  Foundland,  Maine,  White  Mountains, 
Michigan,  Rocky  Mountains  to  Colorado  and  Utah,  Alaska,  Unalaschka, 
Northern  Siberia,  Kamshatka,  Altai,  Caucasus,  Northern  Russia,  North- 
ern Scandinavia,  mountains  of  Central  and  Southern  Europe,  Great 
Britain,  Iceland. 


Carex  ustulata,  Wahlenb. 

C  usMcUat   Wahlenberg,   Inl.   Garicogr.,   1803;   Ostenfeld,   Fl.  Arct.;    Andersson, 
Gyp.  Scand.;  Meinshausen,  Gyp.  Russl. ;  Dusen,  Geftbspfl.  OstgrOnl. ;  Abromeit, 
Phan.   WestgrOnl.;     Simmons,    Prel.    Rep.,    Bot.   Arb.   et    Dan.   Greenl.   pi.; 
Hooker,  Fl.  Bor.  Amer.;  Torrey,  Am.  Gyp.;  Kjellman,  in  Vegaexp. 
Fig.  Sv.  Bot.,  T.  717;  Fl.  Dan.,  T.  1590. 

It  is  not  without  hesitation,  that  I  uphold  the  above  name.  Wahlen- 
berg, 1.  c,  4,  p.  156,  himsell  gives  C.  atrofusca,  Schkuhr,  as  a  syno- 
nym. This  name  is  two  years  older  than  that  of  Wahlenberg,  and 
should,  consequently  be  used  for  the  plant  if  jt  could  be  proved  that  the 
author  has   really   had    the   same   species   in    mind.    But  this  is  very 
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doubtful;  the  figure  quoted  by  Wahlenberg  (RiedgrSs.  N.  90  (p.  106) 
T.  284Y,  N.  82)  depicts  C.  atrofusca  with  scales  that  are  only  little 
more  than  half  as  long  as  the  utricles,  and  this  cannot  be  a  casual 
error,  as  it  is  twice  repeated.  In  spite  of  the  resemblance  which  the 
figure  shows  in  other  points  to  C.  vstulatay  I  think  this  is  enough  to 
prevent  the  adoption  of  the  name  of  Schkuhr.  Moreover  there  is  also 
said  in  the  description:  "fast  zur  Halfte  ktirzeren  Schuppen  als  die 
Kapseln".  The  author  further  says  that  he  has  got  his  specimen  among 
C.  atrata  **ohne  Anzeige  des  Vaterlandes"  and  lastly  he  records  it  from 
Iceland,  where  C.  usttilata  does  not  grow.  Later  Schkuhr  himself  in 
Bot.  Handb.,  4,  p.  221,  accepted  the  name  C.  iistulcUa,  Wahlenb.,  with 
his  own  name  atrofusca  as  a  synonym,  but  here  also  it  is  recorded 
from  Iceland.  Even  if  there  should  exist  original  specimens  to  show 
that  C.  ustulata  has  been  understood  by  Schkuhr  under  his  C,  atro- 
fuscaf  it  can  hardly  have  had  reference  to  that  plant  alone,  but  some 
other  must  have  been  included,  and  it  is,  partly  at  least,  that  other 
plant  which  has  been  described  and  figured.  Consequently  the  name 
of  Wahlenberg  alone  is  available. 

This  sedge,  which  has  a  rather  remarkable  sporadic  distribution  in 
arctic  countries,  was  one  of  the  rarest  in  Ellesmereland.  Nevertheless 
I  think  it  quite  impossible  that  I  could  have  overlooked  it  in  other 
places  as  it  immediately  catches  the  eye,  where  it  stands  in  the  swamps 
with  its  sooty  black,  long-pedunculate  and  early  drooping  spikes.  Still 
in  flower  July  26,  1900. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (?).  Greely,  Rep. 
2,  p.  15,  has  in  his  hst  a  ''Carex  atrata,  Linn.;  or  tistulataj  Wahl." 
about  which  he  says:  **From  600  to  1200  feet  (183  to  366  m.)  altitude, 
in  marshy  or  damp  loamy  soil;  specimens  from  1  to  6  inches  (25  to 
152  mm.)  high".  Of  course  it  is  rather  difficult  to  form  an  opinion 
about  a  plant  so  curiously  designed,  but  still  I  think  it  more  probably 
that  it  really  is  C.  tistulaia,  which  is  found  in  several  arctic  american 
localities,  than  C.  atrata,  L.,  of  which  no  specimens  from  arctic  America 
were  to  be  found  in  the  London  collections.  Hayes  Sound  region:  ''De- 
serted Village"  Hart  (one  individual  together  with  C  misandra).  South 
coast,  Harbour  Fjord:    Big  Valley  (2343),  Barren  Valley  (2396). 

Distribution:  East  Greenland  (only  at  Hurry  Inlet,  71**,  Dusen, 
1901),  West  Greenland  (Pr5ven,  72**20^  Hart,  1875  (sub  C.  fuliginosa), 
Karajak  Fjord,  70**  25',  Van  HOffen,  1897);  Arctic  American  Archi- 
pelago (Port  Bowen,  Jas.  Ross;  Igloolik,  Parry's  sec.  voy. ;  Cambridge 
Bay,  Andersson;   these   are   all   the   specimens   seen  in  the  Nat.  Hist. 
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Mus.  and  at  Kew);  Arctic  America  (specimens  seen  from  south  side  of 
Fury  and  Hecla  Strait;  Rae  River,  Richardson,  and  from  the  voyage 
of  that  traveller  1848—49);  Labrador  (?);  Alaska;  Land  of  the  Chukches; 
East  Siberia,  mouth  of  the  Yenissei,  alpine  in  Asia  down  to  the  Hima- 
layas, Northern  Russia,  mountains  of  Scandinavia,  the  Alps,  Scotland. 


Carex  misandra,  R.  Br. 

C.  misandra,  Rob.  Brown,  Chlor.  Melv.,  1823;  Ostenfeld.  F1.  Arct;  Lange,  Consp. 
Fl.  Groenl;  Kruuse,  List  E.  Green!.;  Nathorst,  N.  W.  GrOnL:  Greely,  Rep.; 
Brixton  &  Brown,  III.  FL;  Kjellman,  in  Vegaexp.;  Andersson  &  Hesselman, 
Spetsb.  kftrlv.;  Neuman  Sc  Ahlfvengren,  Sv,  FL;  A.  Blytt,  Norg.  FL;  C 
ftUginosa  fi  misa/ndray  Lang,  Car.  germ,  et  scand. ;  C.  f%digino8a,  Hooker, 
FL  Bor.  Amer.;  Torrey,  Am.  Gyp.;  Andersson,  Gyp.  Scand.;  Hartman,  Skand. 
FL ;  Meinshausen,  Cyp.  RussL ;  Hart,  Bot.  Br.  PoL  Exp. ;  Feilden,  FL  pi.  Nov. 
ZemL;  C.  frigida  P,  Ledebour,  Fl.  Ross. 

Fig.  Fl.  Dan.,  T.  2373;  Andersson,  L  c,  T.  7,  fig.  90. 

The  difference  between  the  C  misandra  of  R.  Brown  and  C. 
fuliginosa,  Sternb.  &  Hoppe,  is  doubtless  very  small,  and  the  former 
says  himself  (1.  c,  p.  51)  about  his  plant:  "Hinc  ad  C.  fuliginosam 
Sternb.  1.  c.  procul  dubio  referenda".  Nevertheless  all  the  authors  who 
have  lately  treated  the  flora  of  arctic  countries,  have  kept  the  plant  of 
those  regions  separate  from  that  of  central  Europe.  I  have  seen 
very  little  of  C.  fuliginosa  from  central  Europe,  and  have  thought 
it  best  to  accept  the  commonly-used  name.  The  name  C.  fidiginosa 
is  first  used  by  Schkuhr,  Riedgras.,  p.  91  et  T.  Cc,  n.  47  (1801),  but 
the  plant  there  described  and  figured  is  most  probably  C.  frigida,  All., 
Fl.  Pedem.  (1785).  Later  the  name  fuliginosa  was  used  by  Sternberg 
&  HoppE  in  Denkschr.  d.  k.  Bayr.  Got.  Gesellsch.  V.  1,  1816  (according 
to  Hoppe,  Caric.  germ.,  p.  52)  for  a  plant  which  comes  very  near  to 
the  arctic  one  and  seems  to  differ  principally  in  its  larger  growth, 
longer,  more  cylindraceous  spikes,  and  the  white-tipped  beak  of  the 
utricle.  Rather  often  the  Ellesmereland  plant  has  also  the  spike  below 
the  terminal  one  androgynous,  or  sometimes  also  there  is  a  small  female 
spike  placed  so  near  the  terminal  one,  as  to  give  it  almost  the  aspect 
of  being  branched.  The  colour  of  the  scales  varies  between  rather  light 
brown  and  almost  black.  In  the  latter  case,  especially  when  the  pedunc- 
les of  the  spikes  are  short,  and  the  inflorescence  conti'acted,  the  plant 
acquires  a  certain  resemblance  in  habit  to  C.  atrata. 

C.  misandra  is  the  most  common  representative  of  the^enus  in 
Ellesmereland.  It  is  rarely  lacking  in  the  slopes,  and  is  also  commonly 
found    in   plain  that  are  not  too  moist,   it  grows  on  the  top  of  higher 
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knolls  in  the  swamps;  and  its  big,  compact  tufts  often  clothe  wide 
stretches  of  ground.  Its  size  may  be  very  different,  but  under  favour- 
able conditions,  in  rich  soil  and  in  warm  summers,  I  have  seen  it  attain 
to  the  height  of  15  inches  (at  the  ''green  patch"  near  our  anchorage 
in  the  Harbour  Fjord,  and  in  the  great  valley  in  the  Walrus  Fjord, 
1902),  but  also  stunted  individuals^  not  more  than  an  inch  or  two  high, 
could  be  found  It  flowered  from  the  end  of  June  and  fruited  abundantly. 

Occurrence.  North  coast :  Floeberg  Beach  (Hart).  Grinnell  Land ; 
Discovery  Harbour  (Hart,  Greely);  Franklin  Pearce  Bay  (Hart),  Victoria 
Head.  Hayes  Sound  region,  common;  specimens  from:  Cape  Ruther- 
ford (305),  Bedford  Pim  Island  (269,  1251).  South  coast,  common  in 
the  archaean  territory;  specimens  from:  Fram  Fjord  (1622),  Harbour 
Fjord  (2238,  2341,  2446,  3997);  more  rare  to  the  west  in  the  lime  and 
sandstone  regions;  specimens  from:  South  Cape  Fjord  (2062),  Goose 
Fjord  (3331).  West  coast:  Simmons  Peninsula  up  to  Lands  End; 
Braskerud  Plain  (707,  leg.  Isachsen). 

Distribution:  Blast  and  West  Greenland,  Arctic  American  Archi- 
pelago, Arctic  America,  Hudson  Bay  region.  Rocky  Mountains  to  Co- 
lorado, Alaska,  St.  Lawrence  Island,  Land  of  the  Chukches,  mouths  of 
Lena  and  Olenek  Rivers,  East  Siberia,  Kamshatka,  Arctic  Russia, 
Novaja  Semlja,  Spitsbergen,  Northern  Scandinavia,  Iceland.  C.  fuligi- 
nosa  in  the  Caucasus  and  Central  European  mountains. 

Carex  pedata,  Wahlenb. 

C.  pedata,  Wahlenberg,   F1.   Lapp.,   1812;   Ostenfeld,  FI.  Arct ;   Lange,  Consp.  Fl. 
Groen].;  Kruuse,  List  E.  GreenL;  Simmons,  Prel.  Rep.  etBot  Arb. ;  Ledebour, 
Fl.   Ross.;   Meinsuausen,   Gyp.   RussL;     Andersson,    Gyp.  Scand. ;    Hartman, 
Skand.  Fl.;  iion  Linnaeus,  Sp.  plant,  Ed.  2;  nee  Allioni,  Fl.  Pedem. 
Fig.  Wahlenberg,  1.  c.,  T.  14;  Sr.  Bot,  T.  684;  Fl.  Dan.,  T.  2431. 

The  name  C.  pedata  is  first  used  by  Linnaeus,  1.  c,  p.  1384,  but 
the  plant  there  understood,  is  certainly  something  quite  different  from 
thai  which  Wahlenberg  has  afterwards  identified  with  it.  As  already 
pointed  out  by  several  authors,  the  specimens  of  Linnaeus  have  prob- 
ably belonged  to  G.  globularis,  L.,  nothwithstanding  the  quotations 
point  to  C.  omithopoda,  Willd.  This  is  especially  the  case  with  the 
quotation  **Mich.  gen.  T.  32,  fig.  14".  The  figure  of  Michelius  (N. 
plant,  gen.)  can  hardly  have  reference  to  any  other  species  than  the 
last-mentioned,  or  C.  digitata,  L.  Aluoni,  1.  c.  2,  p.  268,  gives  no 
description,  but  quotes  only  Linnaeus  and  the  authors  already  quoted 
by  him.    In   the   Alps,   however,  neither  G,  pedata,  Wahlenb.,  nor  G. 
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globularis,  L.,  are  found.  The  question  is,  can  it  therefore  be  assumed, 
that  Aluoni  has  had  in  mind  the  plant  which  generally  goes  under  the 
name  C.  omithopoda,  Willd.,  and  that  consequently  this  should  by 
rights  be  called  C.  pedata,  All.,  and  that  the  plant  of  Wahlenberg 
should  have  a  new  name?  The  statement  about  the  habitat  "in  sylvis 
subhumidis  montanis"  and  its  place  beside  C.  digitata,  speak  undeni- 
ably in  favour  of  this.  Linnaeus  also  has  his  C.  pedata  placed  beside 
<7.  digitata,  and  it  is  recorded  as  growing  "in  Helvetia,  Anglia,  Lap- 
ponia*',  viz.,  regions  where  C.  omithopoda  is  found.  But  as  it  is  not 
proved  to  be  a  certainty  what  Linnaeus  or  Allioni  meant  by  C.  pedata, 
I  think  it  may  be  better  at  present  to  leave  their  names  entirely  out 
of  consideration  and  to  keep  the  name  of  Wahlenberg,  as  now  used 
for  nearly  a  hundred  years. 

This  species  has  never  before  been  recorded  from  any  part  of 
America,  and  even  if  found  by  Feilden,  without  being  recognised  by 
Hart,  it  may  still  be  considered  a  very  rare  plant  in  Ellesmereland. 

Grew  in  dry,  gravelly  rock  ledges,  fruiting  when  found  about  the 
beginning  of  August,  1900. 

Occurrence.  East  coast:  Hayes  Sound,  leg.  Feilden,  Aug.  1875! 
(This  is  probably  the  "C.  alpina,  Sw.  (C.  holostoma,  Drej.)"  of  Hart, 
Bot.  Br.  Pol.  Exp.,  p.  38).  South  coast:  Harbour  Fjord  at  the  Western 
sound  (2445)  and  together  with  C.  capiUaris  at  Ihe  "green  patch"  near 
the  anchorage  (4251). 

Distribution:  East  and  West  Greenland,  Alaska,  Land  of  the 
Chukches,  mouths  of  the  Lena  and  Yenissei  Rivers,  E^t  Siberia,  Altai, 
Northern  Russia  and  Finland,  mountains  of  Northern  Scandinavia, 
Iceland. 


Carex  rupestris,  All. 

C.  rupestris,   Allioni,   Fl.  Pedem.,    1785;   Ostenfeld,  F1.  ArcL;   Lange,   Consp.   Fl. 
GroenL;   Kruuse,  List  E.  Greenl.;  Greelt,  Rep.;   Simmons,   Pre].  Rep.  et  Boi 
Arb.;   Hooker,   Fl.   Bor.   Amer  ;   Britton  &  Brown,   111.  FL;   Kjellman,   Fan- 
Vestesk.  land;   Ledebour,   Fl.  Ross.;    Meinshausen,  Gyp.  Russl.;   Kjellman  & 
LundstrOm,  Fan.  Nov.  Semi.:  Andersson  &  Hesselman,  Spetsb.  kftrlv. 
Fig.  Fl.  Dan.,  T.  1401.  2433. 
• 
Not  having  seen  the  specimens  of  Greelt,  I  must  take  it  for  granted 

that  he   has    rightly  determined  the  plant,  which  is  probably  very  rare 

in  Arctic  America.    I   found   it   in   dry   rock    ledges    near   our   second 

winter  quarters. 


Digitized  by 


Google 


144  H.  G.  SIMMONS.  fsEC.  ARCT.  EXP.  FRAM 

Occurrence.  Grinnell  Land,  Discovery  Harbour  (?  Greely). 
Hayes  Sound  region:  "Fori  Juliane'V  (680).  South  coast:  Harbour 
Fjord  east  of  the  anchorage  (2228,  2537).  West  coast:  Bays  Fjord 
(481,  leg.  Bay). 

Distribution:  Northern  East  and  West  Greenland,  Labrador  to 
British  Columbia,  Rodcy  Mountains  to  Colorado,  Alaska,  Baical  region, 
Altai,  Yenissei  district,  Caucasus,  Ural,  Northern  Russia,  Novaja  Semija, 
Spitsbergen,  Northern  Scandinavia,  mountains  of  Central  Europe,  Scot- 
land, Iceland. 


Carex  aquatilis,  Wahlenb. 
var.  stans,  (Drej.)  Boott. 

(X  stanSf  Drejer,   Rev.  Car.  bor.,  1841;   Lange,  Consp.  FI.  Groenl.;   Hart,   Boi   Br. 
Pol.  Exp.:    (X  aquatilis  var.  stans,  Boott  ex  Bailey,   NoL  on  Carex;    OsTEif- 
FELD,  Fl.  Arct.;   C.  a^t^uUilis  var.  epigejos^  Kjellman,   in  Vegaexp.;   C.  rigida, 
Hart,  1.  c;  C.  vulgaris  var.  hyperboreaf  Greedy,  Rep.  (?). 
Fig.  Fl.  Dan.,  T.  2477. 

During  my  stay  in  Ellesmereland,  I  thought  that  the  specimens 
now  referred  here  represented  two  species,  but  I  have  since  arrived  at 
the  conclusion,  that  not  only  the  tall  form  growing  in  the  water  of 
pools,  etc.  (1363,  1893)  belongs  to  the  above  variety,  but  also  the  shorter 
and  stouter  Carex,  which  grew  commonly  in  swamps,  along  brooks, 
and  also  in'  drier  soil,  which  plant  I  had  originally  identified  with  C. 
hyperborea,  Drej.  It  is  the  latter  form,  which  Hart  has  called  C. 
rigida,  as  I  have  ascertained  at  Kew.  It  seems  rather  a  probable  con- 
jecture, that  the  above-quoted  statement  of  Greely  must  also  be  referred 
to  the  same. 

The  large  water-form  may  perhaps  be  referable  to  f.  sphagnophUa, 
Fries,  at  least  it  very  much  resembles  some  of  the  specimens  distri- 
buted by  the  author  in  the  Herb.  Norm.,  Fasc.  11,  N.  78,  and  it  also 
agi-ees  with  the  description  in  Andersson,  Gyp.  Scand.,  p.  47.  Fries 
himself  has  given  no  precise  description  of  it  but  refers  in  Sum.  veg. 
Scand.  only  to  the  above  number  in  the  Herb.  Norm, 

Flowered  rather  late  in  July,  but  fruited  abundantly. 

Occurrence.  Grinnell  Land:  Discovery  Harbour  (Hart!),  Shift 
Rudder  Bay  (Feilden!).  Hayes  Sound  region,  rather  common:  "Fort 
Juliane",  Beitstad  Fjord  (489,  651),  Skraling  Island  (1363,  1365),  Twin 
Glacier  Valley  (1892),  Cape  Viele  (860,  1344,  1893),  **Deserted  Village" 
(Hart),  Lastraea  Valley  (1891),   Fram  Harbour  (288),  Bedford  Pirn  Is- 
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land  (260).  South  coast,  less  common,  especially  outside  the  archaean 
district:  Frani  Fjord,  along  a  river  in  the  Western  valley  (4253);  Har- 
bour Fjord,  in  the  Big  Valley  (2339)  and  Barren  Vallies  (2391);  Goose 
Fjord,  Ptarmigan  Gorge  (3391). 

Distribution:  West  Greenland,  Arctic  American  Archipelago, 
Alaska,  Arctic  Siberia,  Novaja  Semlja,  Northern  Scandinavia.  The  main 
species  rather  widely  spread  southwards  in  the  continents. 


Carex  glareosa,  Wahlenb. 

CL  glfireOsat  Wahlenbebg,  Inl.  Caricogr.,  1803;  Schkuhr,  Riedgrfts.  2;  Lange,  Consp. 
Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Simmons,  PreL  Rep.  et  Bot  Arb.; 
Hooker,  FL  Bor.  Amer. ;  Britton  &  Brown,  IIL  Fl. ;  Kjellman,  in  Vegaexp. ; 
Ledebour,  Fl:  Ross.;  Andersson  &  Hesselman,  Spetsb.  k&rlv.;  Andersson, 
Gyp.  Scaod. 

Fig.  Sv.  Boi,  T.  645;  FL  Dan.,  T.  2430. 

This  seems  to  be  a  very  rare  species,  as  I  have  only  found  it  in 
a  single  locality,  in  dry  places  together  with  0.  rupestris.  Only  old 
culms  were  found  (June  6^  1899)  and  I  had  no  occasion  to  visit  the 
place  at  a  more  favorable  season. 

Occurrence.    Hayes  Sound,  '*Fort  Juliane"  (680). 

Distribution:  East  and  West  Greenland,  Baffin  Land,  Labrador, 
Canada,  Alaska,  Unalaschka,  St.  Lawrence  Island,  Land  of  the  Chukches, 
Kamshatka,  Northern  Russia,  Novaja  Semlja,  Spitsbergen,  Northern 
Scandinavia^  Iceland. 


Carex  ursina,  Dew. 

G  urHna,  Dewey,  Caricogr.,  1835;  Torrey,  Amer.  Cyp.;  Ostenfeld,  Fl.  Arct.; 
Lange,  Consp.  Fl.  Groenl. ;  Kruuse,  List  E.  Greenl. ;  Simmons,  Prel.  Rep.  et  Bot 
Arb.;  Hooker,  Fl.  Bor.  Amer.;  Kjellman,  Sibir.  nordk.  fan.;  Kjellman  &Lund- 
strOm,  Fan.  Nov.  Semi.;  Andersson  &  Hesselman,  Spetsb.  k&rlv.;  C.  glareosa 
ursina,  BRmoN  &  Brown,  111.  FL 
Fig.  Dewey,  1.  c,  T.  5,  fig.  68;  Hooker,  1.  c.  2,  T.  210;  Fl.  Dan.,  T.  2429. 

A  rare  species  only  found  in  two  places,  but  growing  there  soci- 
ably in  wet  soil,  and  both  times  (July  30,  1899  and  August  4,  1902), 
fruiting  abundantly. 

Occurrence.  Hayes  Sound  region:  near  the  Eskimo  house  on 
Cocked  Hat  Island  (1275).  South  coast:  great  valley  on  the  West  side 
of  Walrus  Fjord,  near  the  shore  (3935). 

10 
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Distribution:  East  Greenland,  Danish  West  Greenland,  Arctic 
America,  (not  found  in  the  islands),  Northern  Siberia  (only  found  in  the 
islands  Bjeli  Ostrow  (White  Island)  and  Preobrascheni),  Novaja  Semlja, 
Spitsbergen. 


Carex  incurva,  Lightf. 

C.  incurva,  Lightfoot,  F1.  Scot,  1777;  Ostenfeld,  FI.  ArcL;  Lange,  Consp.  Fl. 
Groenl.;  Kruuse,  List  E.  Greenl.;  Simmons,  Prel.  Rep.  et  Bot  Arb.;  Boott, 
in  Hooker,  Fl.  Bor.  Amer.;  Britton  &  Brown,  111.  Fl.;  Kjellman,  Fan.  Veslesk. 
land;  Ledebour,  FJ.  Ross.;  Meinshausen,  €yp.  RussL;  Kjellman  <&  LundstrOm. 
Fan.  Nov.  Semi.;  Andersson  <&  Hesselman,  Spetsb.  k&rlv.;  Kruuse,  Jan  May. 
C.  nardina,  Hart,  Bot  Br.  Pol.  Exp.,  ex  p. 

Fig.  Lightfoot,  1.  c,  T.  24;  Fl.  Dan.,  T.  432. 

Widely  spread  in  EUesmereland  but  appears  sporadically  and  is 
very  variable  in  different  localities.  The  rarest  is  the  common  european 
form,  with  low  arched  culms  such,  as  it  is  found  in  our  shores  and  also 
in  alpine  stations.  This,  however,  may  be  found  in  sandy  as  well  as  in 
clayey  localities.  Some  of  my  specimens  agree  rather  well  with  the 
var.  erecta,  Lang,  Car.  germ,  et  scand.,  but  in  most  cases  they  represent 
intermediate  forms  between  these. 

A  characteristic  form  I  collected  in  a  pool  at  an  old  Eskimo  tent- 
place  near  Cape  Viele;  I  think  it  differs  sufficiently  from  other  forms 
to  have  a  right  to  a  name. 

Var.  inflata,  n.  var.:  rhizoma  longum  inter  muscos  in  aqua  libere 
natans,  culmus  erectus,  valde  inflatus,  spica  subglobosa. 

My  specimens,  collected  July  4,  1899,  had  fruits  from  the  preceding 
year.  Besides  the  strongly-inflated  culm  and  the  dark  brown,  cdso  very 
much  inflated  utricles,  it  differed  from  other'  forms  principally  in  the 
unusual  mode  of  its  growth. 

C.  incurva  flowers  rather  late  but  sometimes  fruits  richly.  In 
some  places  only  found  sterile. 

Occurrence.  Main  form:  Grinnell  Land,  Discovery  Harbour 
(Hart!).  Hayes  Sound  region  at  the  south  side  of  Fram  Harbour 
(641,  1126),  Cocked  Hat  Island  (4250).  South  coast,  more  common: 
Fram  Fjord  in  several  places,  on  the  sandy  shore  and  along  rivers 
(1611,  1670);  Harbour  Fjord,  Seagull  Rock  (near  var.  erecta,  2578); 
Goose  Fjord,  at  the  Yellow  Hill.  West  coast:  Coal  Bay  in  Baumann 
Fjord. 

Var.  erecta:  South  coast,  Harbour  Fjord  in  wet,  grassy  ledges  at 
the  "green  patch*'  (2237,  4005). 
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Var.  inflata:  Hayes  Sound  region,  old  Eskimo  encampment  at  Cape 
Viele  (859). 

Distribution:  Northern  East  Greenland,  West  Greenland,  Arctic 
American  Archipelago,  Arctic  America,  Hudson  Bay  region.  Rocky 
Mountains,  Alaska,  St.  Lawrence  Island,  Land  of  the  Chukches,  mouth 
of  the  Yenissei,  Baical  region,  Altai,  Himalayas,  Caucasus,  Northern 
Europe,  Novaja  Semlja,  Spitsbergen,  Central  European  mountains,  Great 
Britain,  Faeroes,  Iceland,  Jan  Mayen,  Tierra  del  Fuego. 


Carex  nardina,  Fries. 

C.  nardinih  Fries,  Und.  Kobr.  nard.,  el  Mantissa  2,  1839;  Ostenfeld,  F1.  Arct; 
Drejer,  Rev.  Car.  bor.;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Greenl.; 
Nathorst,  N.  W.  Gr5nl.;  Hart,  Hot  Br.  Pol.  Exp.;  Greely,  Rep.;  Britton  & 
Brown,  III.  Fl.;  Ledebour,  Fl.  Ross.;  Andersson  &  Hesselman,  Spetsb.  kftrlv.; 
Hartman^  Skand.  Fl.;  C.  Hepfnimii,  Boott,  in  Hooker,  Fl.  Bor.  Amer. 
Fig.  Fl.  Dan.,  T.  2365;  Hooker,  1.  c  %  T.  207. 

As  a  synonym  of  C.  nardhia  Fries  records  Kobreaia  nardina, 
HoRNEMANN,  Nom.  Fl.  Dan.,  which  name  has  been  put  instead  of  C. 
Bdlardiy  All.,  as  T.  1529  of  the  Fl.  Dan.  was  previously  designed. 
The  plant  here  figured  is,  however,  C,  gynooratea,  (Wormskj.)  Drejer, 
as  this  author  (1.  c,  p.  434—36)  and  later  Lange  (Nomencl.  Fl.  D.)  have 
pointed  out.  Doubtless  Wormskjold  has  confounded  at  least  two  dif- 
ferent species,  as  certainly  the  specimens  he  sent  to  Fries  and  that  in- 
duced the  latter  to  identify  Angstrom's  plant  from  Junkersdalen  with 
the  new  Greenland-sedge  must  have  belonged  to  C.  nardina,  and 
such  also  must  have  been  the  case  with  the  specimens  that  Horne- 
MANN  sent  to  Hooker,  which  form  part  of  the  material  for  Boott's 
C.  Hepburnii.  There  are  also  specimens  collected  by  Wormskjold  in 
the  Copenhagen  herbarium  representing  C  nardina.  Drejer,  L  c,  has 
pointed  out  the  error  of  Fries  as  to  the  quotations,  and  the  latter 
has  also  in  Mantissa  3,  corrected  his  statement  and  has  excluded  the 
quotation  of  the  above-mentioned  figure,  Fl.  Dan.,  T.  1529,  the  original 
of  which,  a  specimen  of  C.  gynocrates,  lies  in  the  Copenhagen  herbarium. 

C  nardina  is  rather  a  common  plant  in  dry,  gravelly  slopes  and 
ledges,  where  it  forms  large,  hard*  tufts.  The  leaves  and  culms  are 
generally  taller  than  in  Scandinavian  specimens.  Flowered  late,  but 
developed  fruit  abundantly. 

Occurrence.  North  coast:  Floeberg  Beach  (Hart).  Grinnell 
Land,  common  according  to  Hart,  especially  mentioned  as  abundant 
on  Norman  Lockyer  Island.    Hayes  Sound  region,  common.  Specimens 
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from:  mouth  of  Flagler  Fjord  (491),  "Fort  Juliane"  (676),  Cq)e  Ruther- 
ford (300,  1135),  Fram  Harbour  (1398,  1894),  Bedford  Pirn  Island  (448). 
Weyprecht  Islands,  leg.  Stein,  according  to  Th.  Holm.  South  coast, 
common  in  the  archaean  territory.  Specimens  from :  Fram  Fjord  (1606, 
1663),  Harbour  Fjord  (2523).  Further  westward  seen  at  the  Muskox 
Fjord  and  at  several  places  in  the  Goose  Fjord  (3498);  lacking  as  it 
seemed  in  the  limestone  tracts.  West  coast:  Bay  Fjord  (477,  leg.  Bay). 
Distribution:  East  and  West  Greenland,  Baffin  Land,  Arctic 
America,  Labrador,  Hudson  Bay  region,  Rocky  Mountains,  Spitsbergen, 
Northern  Finland  and  Scandinavia,  Iceland. 


Kobresia  bipartita,  (All.)  D.  Torre. 

Carex  bipartUa,  Allioni,  F1.  Pedem.,  1785;  Kobresia  bipartUa,  Dalla  Torre,  Best 
Alpenpfl.,  1882;  Ostenfeld,  F).  Arct;  Kruuse,  List  E.  Greenl.;  Britton  & 
Brown,  III.  Ft;  K.caricina,  Willdenow,  Sp.  plant;  Lange,  Consp.  Ft  Groent; 
Simmons,  Pret  Rep.  et  Bot  Arb. ;  Kjellman,  Fan.  Vestesk.  land;  Elyna  cari- 
dna,  Mertens  <&  Koch,  Deutscht  Ft;  Ledebour,  Ft  Ross.;  Hooker,  F1.  Bor. 
Amer. 

Fig.  Sv.  Bot.,  T.  527;  Ft  Dan.,  T.  2426. 

The  Ellesmereland  localities  are  about  S"*  north  of  its  limit  as 
formerly  known;  not  previously  found  in  Arctic  America.  It  grew  in 
grassy  slopes  and  rock  ledges. 

Occurrence.  South  coast,  Harbour  Fjord:  "green  patch"  at  the 
anchorage  (2240,  3994),  Lake  Valley  (2654,  4252),  Barren  VaUies  (2402). 

Distribution:  East  Greenland  (71  ^—  73 ""  20 0,  West  Greenland 
(64° — 73**),  Rocky  Mountains,  Alaska,  Caucasus,  Central  European 
mountains,  Scandinavian  mountains  (not  far  northwards),  Great  Britain. 


Elyna  Bellardi,  (All.)  Koch. 

Carex  Bellardi,  Allioni,  Ft  Pedem.,  1785;  Elyna  Bellardi,  Koch,  Beitr.  Ft  Orient., 
1848;  OsTENFELD,  Ft  Arct;  Lange,  Consp.  Ft  Groent;  Kruuse,  List  E.  Green!.; 
Britton  &  Brown,  111.  Ft ;  E,  spicata,  Schrader,  Ft  Crerm. ;  Hooker,  Ft  Bor. 
Amer.;  Ledebour,  Ft  Ross.;  Simmons,  Pret  Rep.  et  Bot.  Arb.;  Kobresia 
scirpina,  Willdenow,  Sp.  plant.;  Greelt,  Rep.;  Kjellman,  Fan.  Vestesk.  land. 
Fig.  Fl.  Dan.,  T.  2427;  Sv.  Bot,  T.  527. 

The  very  great  resemblance  between  this  plant  and  Carex  nardina 
may  have  caused  me  to  overlook  it  in  the  Hayes  Sound  region  during 
the  first  year  of  the  expedition.  I  became  aware  of  its  occurrence  first 
on  finding  it  mixed  in  among  specimens  of  that  plant  collected  at  Foulke 
Fjord,  1899.     Later,    when   looking   for   it,   I   found   them   togetlier   in 
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many  localities  in  southern  Ellesmereland  and  a  specimen  from  Hayes 
Sound  was  also  found  hiding  among  C.  nardina.  It  prefers  the  same 
localities  as  C  nardina,  dry  gravelly  slopes,  dry  rock-ledges  and  clefts 
of  the  rock.    Flowered  late. 

Occurrence.  Grinnell  Land :  Discovery  Harbour  (Greely).  Hayes 
Sound:  "Fort  Juliane*' (676);  probably  spread.  South  coast:  Fram  Fjord 
in  several  places  (1607,  1664);  Harbour  Fjord,  Big  Valley,  Spade  Point, 
Lake  Valley  (2539),  "green  patch''  (2236,  3995),  Barren  Vallies,  Western 
sound.  Sir  Inglis  Peak;  Goose  Fjord,  at  4th  winter  quarters  (3790). 

Distribution:  Northern  East  Greenland,  West  Greenland,  (not 
hitherto  found  elsewhere  in  the  Arctic  American  Archipelago),  Arctic 
America,  Rocky  Mountains  to  Colorado,  Alaska,  St.  Lawrence  Island, 
East  Siberia,  mountains  of  Central  Asia,  Caucasus,  Northern  Europe, 
Central  and  Southern  European  mountains,  Iceland. 


Eriophorum  Scheuchzeriy  Hoppe. 

E,  Scheucheeri,  Hoppe,  Arten  d.  Wollgr.,  1800;  Ostenfeld,  FI.  Arct;  Lange,  Gonsp. 
FJ.  Groenl.;  Kruuse,  List  E.  Greenl. ;  Nathorst,  N.  W.  Grttnl.;  Britton  & 
Brown,  111.  FL;  Kjellman,  in  Vegaexp.;  Ledebour,  FI.  Ross.;  Feilden,  FI.  pi. 
Nov.  Zeml.;  Andersson  Sc  Hesselman,  Spetsb.  kArlv.;  E,  capUaium,  Host, 
Ic.  descr.  gram.  Austr. ;  Hart,  Bot.  Br.  Pol.  Exp.;  Hooker,  FI.  Bor.  Amer.; 
E,  cap,  var.  Scheuchzeri,  Hart,  1.  c;  E,  vctgincttum.  Hart,  1.  c;  et  alii,  non 
Linnaeus. 

Fig.  Sv.  Bot,  T.  426;  FI.  Dan.,  T.  1502. 

A  confusion  between  this  species  and  E.  vaginatum  seems  to  have 
arisen  rather  often,  and  the  latter  has  thus  been  reported  from  many 
places,  where  really  E.  Schetichzeri  alone  grows.  As  far  as  I  can 
judge,  Novaja  Semlja  and  some  places  on  the  North  coast  of  Asia,  per- 
haps also  inside  Bering  Straits  on  the  American  side,  are  the  only  true 
arctic  stations  where  E.  vaginatum  is  really  found.  Indeed  I  have  not 
had  any  opportunity  of  revising  the  specimens  from  the  Kane  and  Hayes 
expedition  referred  by  Durand  to  E.  vaginatum^  but  as  Hart,  who  has 
also  recorded  that  species  has  in  fact  collected  only  E.  Scheuchzeri, 
as  I  have  seen  in  the  London  collections,  I  do  not  hesitate  to  refer  the 
plant  from  Gale  Point  (Durand,  Enum.  pi.  Smith  S.,  p.  95)  to  the  last- 
mentioned  species,  as  also  all  which  is  recorded  as  E.  vaginatum  from 
Greenland  (cf.  Simmons,  Dan.  Greenl.  pi.,  p.  473). 

I  think  the  error  is  in  great  part  due  to  the  indications  in  literature 
about  the  sheaths  of  the  culm,  which  are  said  to  be  inflated  in  E,  va- 
ginatum but   not  in   E.  Scheuchgeri]   as   a  fact  also  the   latter  has 
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much-inflated,  leaQess  sheaths  on  the  culm.  In  the  living  state,  both 
species  can  immediately  be  distinguished  by  their  different  manner  of 
growth,  but  herbarium  specimens  also  are  easily  enough  separated. 
The  EUesmereland  specimens  always  had  pure  white  wool. 

E.  ScheuchzeH  grew  in  wet  day  plains,  swamps  and  j^mall  lakes 
often  in  rather  deep  water  as  well  as  in  pools,  where  it  developed 
numerous  leafy  shoots  besides  the  culms  from  its  creeping  rhizome.  It 
flowered  rather  late,  hardly  before  the  end  of  July,  but  very  soon  had 
developed  fruit. 

Occurrence.  Grinnell  Land,  Discovery  Harbour,  Shift  Rudder 
Bay  (Hart).  Hayes  Sound  region:  interior  of  Beitstad  Fjord,  Skr&ling 
Island  (1364),  Cape  Viele,  "Deserted  Village*'  (Hart),  Lastraea  Valley, 
Fram  Harbour  (1130).  Southern  East  coast:  Gale  Point  (Hayes).  South 
coast:  Fram  Fjord  (abundant,  1601),  Harbour  Fjord,  Big  Valley,  Spade 
Point,  Barren  Vallies  (abundant);  Goose  Fjord;  East  of  3rd  quarters  and 
in  the  bottom  valley.    West  coast:  Lands  End  (2849). 

Distribution:  East  and  West  Greenland,  Arctic  American  Archi- 
pelago, Arctic  America  down  to  Labrador,  New  Foundland,  Manitoba, 
Oregon,  Rocky  Mountains,  Sitcha,  Alaska,  Unalaschka,  St  Lawrence 
Island,  Siberia,  Ural,  Arctic  Russia,  Novaja  Semlja,  Spitsbergen,  North- 
ern Scandinavia,  Central  and  Southern  European  mountains,  Iceland. 

EriophoTum  polystachium,  L. 

E,  polystiukium,  Linnaeus,  Sp.  plant,  ex  p.,  1753,  Fl.  Lapp.,  FL  suec,  exd.  fi  et  /; 
OsTENFBLD,  FJ.  Arcl.;  Kruuse,  List  R  Greenl.;  Neuman  &  AhlfvengreNi  Sv. 
Fl;  AscHERsoN  &  Graebner,  Fl.  Nordostd.  Flachl.;  non  Torret,  Mod.  Gyp.; 
nee  Hooker,  Fl.  Bor.  Amer.;  nee  Brttton  &  Brown,  111.  Fl.;  E.poly€i,  var. 
dcUiar,  Hart,  Bot  Br.  Pol.  Exp.;  E.  angustifoUum,  Lange,  Gonsp.  Fl.  Groenl.; 
Nathorst,  N.  W.  Gr5nl.;  Greelt,  Rep.;  Hooker,  Lc.;  Torrey,  I.e.;  Kjbllman, 
in  Vegaexp.;  Ledebour,  Fl.  Ross.;  Feilden,  FL  pL  Nov.  ZemL;  Andersson  & 
Hesselman,  Spetsb.  k&rlv.;  Hartman,  Skand.  Fl.;  A.  Blytt,  Norg.  Fl. 
Fig.  Fl.  Dan.,  T.  1442;  St.  Bot,  T.  490. 

As  the  above  synonyms  show  several  authors  in  later  times  have 
adopted  the  Linnaean  name  E.  polystachium  for  the  plant,  vtrhich  has 
usually  gone  under  the  name  E.  anguatifolium,  Roth.  This  doubtless 
is  a  right  mecisure,  provided  only  that  it  can  be  proved  that  Linnaeus 
has  looked  upon  it  as  the  typical  E.  polystachium.  I  have  nowhere 
found  a  detailed  examination  of  the  question,  and  I  have  therefore 
thought  it  best  to  undertake  it.  In  Sp.  plant.,  Ed.  1,  p.  52,  only  E. 
pclystachvum  is  set  up  without  any  varieties,  viz.,  no  difference  is  here 
made  between  the  three  species  which  have  afterwards  been  found  to 
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form  the  original  Linnaean  one.  But  Linnaeus  himself,  two 'years  later 
in  Fl.  Suec.,  Ed.  2,  p.  17,  established  two  varieties  fi  and  y,  which  have, 
however,  got  no  names.  But  here,  under  the  main  form,  is  a  quotation 
from  his  Fl.  Lapp.,  p.  22,  which  shows  Linnaeus  to  have  looked  upon 
the  Lapland  form  as  the  main  species.  But  that  is  the  plant  commonly 
called  E,  angustifolium,  and  consequently  according  to  priority  the 
name  E.  pdystachium  of  Linnaeus  must  be  used  for  that.  From  the 
other  quotations  I  have  not  been  able  to  draw  any  inference,  as  the 
works  in  question  have  either  not  been  at  my  disposal  or  have  yielded 
no  information. 

But  under  /?  is  quoted:  Tournefort,  Inst,  rei  herb.,  p.  664,  "Lin- 
agrostis  panicula  minore",  and  in  the  work  of  Tournefort  again  a 
reference  is  found  to  Tabernaemontanus,  Ic.  plant.,  p.  230,  a  figure  which 
doubtless  must  be  referred  to  £.  IcUifolium,  Hoppe.  By  this,  I  think, 
it  may  be  inferred  that  Linnaeus  has  by  his  ^  meant  the  last-mentioned 
species  notwithstanding  that  he  has  in  the  same  place  another  quotation : 
Vaillant,  Bot.  paris.,  T.  16,  fig.  1,  which  seems  to  point  in  another 
direction.  The  fig.  1  of  Vaillant,  I.  c,  namely  depicts  E.  angustifolium, 
the  fig.  2  on  the  contrary,  E,  IcUifolium,  and  it  can  only  be  thought 
that  Linnaeus  has  by  mistake  quoted  fig.  1  insteed  of  fig.  2,  the  more  so, 
as  Vaillant  quotes  Tournefort's  "Linagrostis  panicula  minore"  to  fig. 
2,  and  "Lim  pan.  majore"  to  fig.  1. 

But  even  if  it  is  taken  for  granted  that  Linnaeus  has  had  in  view 
as  a  the  E.  angustifolium  of  lather  authors,  and  as  fi  the  E.  latifolium, 
we  can  only  say,  that  the  former  ought  to  be  called  E.  polystachium, 
L.,  and  it  seems  still  doubtful  if  the  original  E.  angustifolium  of  Roth, 
Tent.  Fl.  Germ.,  is  the  same  plant  The  author  gives  a  description  of 
his  species  which  is  on  the  whole  little  satisfying,  but  nevertheless 
contains  something  which  can  hardly  have  reference  to  any  other  plant 
than  that  which  we  usually  call  E.gracile,  Koch,  viz.:  —  "Foliis  angusti- 
oribus,  latitudine  fere  culmi,  canal iculato  triquetris*'.  A  quotation  is 
also  met  with  here  from  Scheughzer,  Agrostogr.,  p.  308,  "Linagrostis 
palustris  angustifolia,  panicula  sparsa,  pappo  rariore",  which  quotation 
Linnaeus  has  under  his  y,  and  which  doubtless  is  to  be  referred  to 
"jE.  gracile".  The  name  gracile  is  first  used  by  Koch  in  Roth,  Catal. 
BoL,  append.,  and  here  a  description  is  given,  which  leaves  no  doubt 
about  the  plant  in  view,  even  though  some  of  the  quotations  which 
accompany  it  can  hardly  be  brought  into  accord  with  the  description. 
Especially  this  is  the  case  with  Vaillant,  I.  c,  T.  16,  fig.  2,  about 
which   Koch  says   "bona!"    notwithstanding   that  it  represents  an  un- 
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doubted  E.  kUifoHum.  There  is  still  another  name  for  the  same  plant, 
also  from  1800,  viz.,  E.  triquetrum,  Hoppe,  Arten.  d.  WoUgr.  Besides 
HoPPE  here  has  E.  angnsHfolium,  which  he  identifies  with  the  E. 
polystachium  ^  of  Linnaeus  and  with  the  above  quotation  from 
ScHEUCHZER,  Agrostogr.,  p.  308  (which  Linnaeus  himself  referred  to 
his  y),  and  also  E.  laUfolium,  which  he  identifies  with  the  a  of  Lin- 
naeus and  with  the  "Linagrostis  panicula  ampliore"  of  Sgheuchzer, 
Agrostogr.,  p.  306. 

Even  though  perhaps  Roth  and  Koch  have  had  no  clear  idea  about 
the  species,  I  think  it  may  be  inferred  from  the  above  examination, 
that  the  right  names  for  the  three  plants  must  be  E.  polystachium^  L., 
E.  latifolium,  Hoppe,  and  E.  angiMtifclium,  Roth,  the  latter  with  the 
synonyms  E.  gracUe,  Koch,  and  E.  triquetrum,  Hoppe.    . 

As  already  mentioned,  later  european  authors  have  generally  iden- 
tified the  main  form  of  the  E.  polystachium,  L.,  with  the  plant  formerly 
called  E,  angustifolium,  and  they  have  taken  up  the  Linnaean  name 
for  it  again,  but  american  florists  have  since  the  time  of  Pursh  held 
another  view  of  the  matter.  This  author  has,  in  his  Fl.  Am.  sept,  1, 
p.  58,  both  E.  polystachium  and  E.  angustifdium.  As  his  quotation 
of  Engl.  Bot.,  T.  563,  shows,  he  uses  the  first  name  partly  at  least,  for 
E.  latifolium,  that  is  to  say,  he  uses  the  names  in  the  same  sense  as 
Roth,  and  later  authors  have  followed  him,  for  instance  Torrey  and 
Britton  &  Brown.  The  c!ause  for  this  may  be  sought  partly  in  an 
eiTor  about  that  which  Linnaeus  regarded  as  the  main  form  of  his 
species,  but  also  in  a  new  difficulty  which  arises  therein,  that  the 
two  species,  clearly  distinct  as  they  are  in  Europe  in  several  constant 
characters,  are  not  so  in  America.  There  intermediate  forms  are  found, 
which  have  puzzled  the  florists  a  good  deal.  Rob.  Brown,  Chlor.  Melv., 
p.  26,  says  that  the  arctic  Eriophorum  specimens  that  he  had  had  for 
examination  were  ''quasi  mediae  inter  E.  angustifdlium  et  E.  poly- 
stachium forsan  ab  utroque  distinctae'*.  Among  them  he  found  forms 
with  glabrous  as  well  as  with  scabrous  peduncles  to  the  spikes. 

This  also  is  the  case  with  my  specimens,  even  though  quite  glabrous 
peduncles  ai-e  rarely  found,  and  the  same  variation  is  met  with  in  the 
Greenland  specimens  of  the  Copenhagen  herbarium.  The  arctic  form 
must,  however,  because  of  its  terete  culms,  flat  spike-peduncles,  long, 
channeled  leaves,  large  spikes  and  fusiform  achenes,  doubtless  be  refer- 
able to  E,  polystachium  in  the  sense  in  which  it  is  here  taken.  How 
the  southern  american  forms  ought  to  be  placed  is  another  question 
(cf.  Fernald,  N.  Am.  Erioph.), 
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Ellesmereland  specimens  generally  had  more  or  less  dark,  even 
quite  black,  scales  and  consequently  represent  the  f.  tristiSy  (Th.  Fr.) 

OSTENF. 

In  swamps  the  species  was  never  lacking  in  any  place  I  visited, 
and  also  in  other  more  or  less  wet  localities,  it  was  generally  found. 
From  the  end  of  June  it  was  generally  in  flower,  and  soon  the  woolly 
fruiting  spikes  appeared. 

Occurrence.  North  Coast:  Floeberg  Beach  (Hart).  Grinnell 
Land:  Discovery  Harbour  (Hart,  Greely).  Hayes  Sound  region,  very 
common,  specimens  from:  Eskimopolis  (848),  Bedford  Pim  Island  (266, 
447,  1252).  South  coast,  also  very  common,  specimens  from:  Fram 
Fjord  (1621),  Harbour  Fjord  (2538),  Wolf  Valley  in  ^  the  Goose  Fjord 
(3953).    West  coast:  Reindeer  Cove  and  Lands  End. 

Distribution:  all  over  the  Arctic  Regions  (except  Franz  Joseph 
Land  and  Jan  Mayen)  and  far  down  in  the  temperate  parts,  at  least  of 
Europe  and  Asia  (but  perhaps  not  in  America). 


Oramlneae. 

Agropyram  violaceum,  (Hornem.)  Lange. 

TrUicum  violaceum,  Hornemattn.  FI.  Dan.,  Fasc.  35,  1832;  Scheutz,  PI.  vase.  Jeniss.; 
Agrapyrum  vioku:eum,  Lange,  Consp.  Fl.  Groenl;  OsxENPeLD,  FI.  Arct;  Brit- 
ton  &  Brown,  III.  Fl.;  A.  dctsystachium  var.  viokiceum,  Greely,  Rep. 
Fig.  Fl.  Dan.,  T.  2044. 

As  there  can  hardly  be  any  possibility  of  a  mistake,  I  must  take 
for  good  the  statement  of  Greely,  1.  c,  even  without  having  seen  a 
specimen.  No  notes  about  habitat  are  given,  only  that  the  specimens 
are  said  to  be  from  2  to  7  inches  high. 

Occurrence.  Grinnell  Land,  Discovery  Harbour  in  Lady  Franklin 
Bay  (Greely). 

Distribution:  West  Greenland,  Canada,  mountains  of  the  North 
Western  United  States,  Rocky  Mountains  to  Colorado,  British  Columbia 
(Gelert,  in  OsTENFELD,  I.  c,  thiuks  the  varieties  purpurascens  and 
nanum  of  A.  repens,  which  Hooker  mentions  in  Fl.  Bor.  Amer.,  2.,  p. 
254,  from  Arctic  America,  collected  by  Richardson,  to  be  probably  refer- 
able here,  but  I  have  seen  no  T.  violaceum  from  Arctic  America  in  the 
London  collections);  mouth  of  the  Yenissei  River,  Northern  Finland 
and  Scandinavia,  Iceland. 
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Festucsb  ovina,  L. 

F,  ovina,  Linnaeus,  Sp.  plant,  1753;  Hackel,  Mon.  Fest;  Ostenfeld,  FI.  Arch; 
Lange,  Consp.  FI.  Groenl.;  Kruuse,  List  E.  GreenL;  Nathorst,  N.  W.  Gr5nl.; 
Hooker,  FJ.  Bor.  Amer.;  Feilden,  FI.  pi.  Nov.  Zeml.;  F,  ovina  yar.  violacea, 
Macoun,  PJ.  Pribilof;  Kjellman,  in  Vegaexp.;  Ledebour,  FJ.  Ross.;  Andersson 
&  Hesselman,  Spetsb.  k&rlv.;  non  F.  violacea^  Gaudin,  AgrostoL  Helv. 
Fig.  FI.  Dan.,  T.  2462. 

This  species  is  widely  distributed  and  is  rather  variable ;  many  spe- 
cies and  varieties  have  been  established  within  its  form-series,  some 
also  on  arctic  specimens.  They  are,  however,  very  difficult  to  define, 
as  they  are  in  all  probability  principally  due  to  local  conditions. 

The  most  common  form  in  Ellesmereland  is: 

Var.  brevi folia,  (R.  Br.)  Hart. 

F,  brevifolia,  R.  Brown,  Chlor.  MeW.,  1823;  Nathorst,  N.  W.  GrOnl.;  Hooker,  FI. 
Bor.  Amer.;  F.  ovina  *hrevifolia,  Hackel,  Mon.  Fest;  Dusen,  GeOUspfl. 
Ostgr5nI.;  Andersson  &  Hesselman,  Spetsb.  k&rlv.;  F.  ovina  var.  brevifolia. 
Hart,  BoL  Br.  PoL  Exp.;  F,  ovina  *boredli8t  T*ange,  Consp.  FL  Groenl.;  non 
F.  borealis,  Mertens  &  Koch,  Deutschl.  FL;  nee  Fleischer  &  Lindemann,  FI. 
Ostseeprov.;  nee  Hooker,  FL  Bor.  Amer. 

Fig.  FL  Dan..  T.  2706. 

The  description  which  Rob.  Brown  gives  of  this  form,  runs  €is 
follows:  —  ''Festv^a  brevifolia,  racemo  subsimplici,  erecto,  flosculis 
teretibus  supra  scabriusculis,  arista  duplo  longioribus,  foliis  setaceis 
vaginisque  laevibus;  culmeo  multolies  breviore  vagina  sua  laxiuscula". 
To  this  may  further  be  added,  that  the  spikelets  are  rather  large,  gener- 
ally tinged  with  violet  or  purple.  It  is,  however,  not  right  to  describe 
the  sheaths  as  closed  entirely,  or  almost  in  their  whole  length,  as  Hac- 
kel does  (I.  c,  p.  84  and  117),  as  I  have  found  in  examining  the 
original  specimens  from  Melville  Island  in  the  Nat.  Hist.  Mus. 

To  this  I  think  the  var.  violacea  of  the  authors  quoted  above  may 
be  referred.  The  true  F.  violacea^  Gaud.,  is  distinguished  by  an  open 
panicle,  short  awns  etc.  (Gaudin,  AgrostoL  Helv.,  p.  231),  and  is  by 
Hackel  referred  to  the  form-series  of  F.  rubra.  From  var.  alpina, 
(Suter),  found  in  the  Alps  and  other  european  mountains,  the  var. 
brevifolia,  is  principally  distinguished  by  its  coarse  growth,  larger  and 
coarser  spikelets,  and  by  the  very  short  lamina  of  the  uppermost  culm- 
leaf.  However  forms  are  found  that  come  rather  near  to  it  (1106, 1150). 
In  richer  soil  the  leaves  of  the  culm  as  well  as  of  the  shoots  become 
longer  and  broader  (1862,  2587,  3999).  Rather  commonly  spread  in 
slopes  and  grassy  fields,  rarer  in  open  gravel  or  clay  fields.  In  flower 
about  the  end  of  June. 
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Occurrence.  North  coast:  Floeberg  Beach  (Hart).  Grinnell  Land: 
Discovery  Harbour  (Hart),  Cape  Frazer  (Hayes).  Hayes  Sound  region, 
common,  specimens  form:  Beitstad  Fjord  (489),  Skraling  Island  (1362), 
Cape  Rutherford  (311,  1150),  Fram  Harbour  (1106),  Cocked  Hat  Island 
(1263),  Bedford  Pim  Island  (273,  1186,  1260).  South  coast;  common, 
specimens  from:  Fram  Fjord  (1605,  1669);  Harbour  Fjord  (1862,  2152, 
2444,  2587,  3999),  Goose  Fjord  (2877,  3501,  3642).  West  coast:  Nord- 
strand  (2111,  leg.  Fosheim),  between  Eidsfjord  and  Baumann  Fjord, 
Coal  Bay. 

Var.  supina,  (Schur)  Hackel. 

F,  s%*pina,  Schub,  Enum.  pi.  Trans.,  1866;  F,  ovina  *eHOvina  var.  supina,  Hackel, 
].  c;  KituusE,  Jan  May. 

My  specimens  which  may  be  taken  to  belong  to  the  sub-variety 
grandiflora  of  Hackel,  are  distinguished  by  their  short,  generally  pros- 
trate culm,  which  often  does  not  reach  over  the  leaves  of  the  shoots; 
by  few-spiked  panicles,  coarse  violet  or  purple  spikelets,  and  by  coarser 
leaves  than  in  the  preceding  form  to  which,  however,  it  is  allied  by 
intermediate  forms.  In  Ellesmereland  it  is  not  proliferous  as  is  often 
elsewhere  the  case.  I  think  Ihat  its  manner  of  growth,  in  looser  tufts 
with  the  radiating,  prostrate,  short  culms,  is  directly  due  to  the  habitat. 
It  grows  in  gravel-  or  clay-plains,  where  it  will  often  be  buried  at  the 
time  when  the  snow  melts.    It  seems  also  to  be  very  late  in  flowering. 

Occurrence.  South  coast,  in  the  plains  at  the  interior  of  the 
fjords:  Fram  Fjord  (1637),  South  Cape  Fjord  (2062),  Muskox  Fjord 
(2147);  Goose  Fjord,  valley  at  the  bottom  (3263),  east  ol  3rd  quarters 
(3437,  3486),  Midday  Knoll  (4235). 

Distribution  (main  species  and  forms):  all  over  the  Arctic  Regions 
(except  Franz  Joseph  Land?),  in  America  at  least  down  to  Winipeg, 
New  Jersey,  Colorado  and  California,  in  Asia  down  to  the  Himalayas, 
over  the  whole  of  Europe.  The  var.  brevifolia  has  principially  an 
arctic  distribution :  East  and  West  Greenland,  Arctic  American  Archipel- 
ago, Arctic  America,  Spitsbergen,  but  in  America  it  goes  down  also 
to  the  Rocky  Mountains  and  the  Wahsatch  Mountains  in  Utah.  The 
var.  supina  is  most  spread  in  the  alpine  region  of  southern  mountains 
but  is  also  recorded  from  Greenland,  Novaja  Semlja,  Spitsbergen  and 
Jan  May  en. 
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Festuca  rubra^  L. 

This  species  is  entered  in  the  list  of  Greely,  Rep.,  2,  p.  15,    but 

as  the  common  F.  ovina  is  missing  in  his  list,  1  am  most  inclined  to 

refer  his   statement  to  F,  ovina   var.   brevifolia,  which   was   already 
recorded  from  Discovery  Harbour  by  Hart. 


Glyceria   Vahliana,  (Liebm.)  Th.  Fries. 

Foa  Vcthliana,  Liebmann,  FI.  Dan.,  Fuse.  41,  1845;  G.  VaJUiana,  Th.  M.  Fries, 
Till.  Spetsb.  Fan.  FI.,  1869;  Gelert,  in  Ostenfeld,  F1.  Arct,;  Lange,  Gonsp. 
FI.  Groenl.:  Kruuse,  List  E.  Greenl.;  Kjellman,  in  Vegaexp.;  Andersso.n  & 
Hesselman,  Spetsb.  k&rlv.;  G.  Kjellmani,  Lange,  in  (vjellman  &  LundstrOm, 
Fan.  Nov.  Semi.;  Kjellman,  in  Vegaexp. 

Fig.  FI.  Dan.,  T.  2401,  Kjellman  &  LundstrOm,  L  c,  T.  7. 

Found  very  sporadically  in  wet,  clayey  localities. 

Occurrence.  Hayes  Sound  region,  sparingly,  perhaps  overlooked; 
Rutherford  Vallies  (320),  Bedford  Pim  Island  on  the  Rice  Strait  side 
(4239).  South  coast,  not  quite  so  rare;  Fram  Fjord  in  the  Western 
valley  (1604);  at  the  anchorage  in  the  Harbour  Fjord  (1800),  and  at  the 
Barren  Vallies  (2393),  valley  on  the  east  side  of  Sir  Inglis  Peak  (2188); 
Goose  Fjord,  east  of  3rd  quarters  (4244),  Midday  Knoll  (3502).  West 
coast;  Lands  End  (2849). 

Distribution:  East  Greenland  (Scoresby  Sound),  West  Greenland, 
(Umanak),  Arctic  America  (a  specimen  from  Ross's  voyage  1829—33, 
probably  from  Boothia  Felix,  in  the  Nat.  Hist.  Mus.,  was  the  only 
american  one  I  could  find),  Siberian  coast  (Dickson  Harbour)  Novaja 
Semlja,  Spitsbergen.  In  all  probability  the  plant  must  have  been  over- 
looked by  the  travellers  in  many  other  places. 


Glyceria  angustata,  (R.  Br.)  Th.  Fr. 

Poa  angustata,  R.  Brown,  Chlor.  Melv.,  1823;  Hooker,  FI.  Bor.  Aroer.;  G,  angv^ 
stcUa,  Th.  M.  Fries,  Till.  Spetsb.  Fan.  FI.,  1869;  Gelert,  in  Ostenfeld,  FI. 
ArcL;  Lange,  Consp.  FI.  Groenl.;  Kruuse,  List  E.  Greenl.  (?);  Hart,  BoL  Br. 
Pol.  Exp.,  ex  p.;  Macoun,  PI.  Pribilof;  Andersson  «&  Hesselman,  Spetsb. 
kftrlv.:  G.  maritima  var.  arenari<h  Berlin,  Karl  v.  sv.  exp.  Gr5n]..  non  Fries; 
G.  vdginata  vur.  contracta,  Lange,  in  Kjellman,  Sibir.  nordk.  fan.;  Kjell- 
man &  LundstrOm,  Fan.  Nov.  Semi.;  G.  Vahliana,  Th.  Holm,  Nov.  Semi. 
Veg.:  Atropia  angustata,  Ledebour,  FI.  Ross.  (?). 
Fig.  FI.  Dan.,  T.  3006. 

It  is  only  with  great  hesitation   that  I  uphold  this  as  a  species; 
there  is  much  that  tells  in  favour  of  its  being  reduced  to  a  form  of  the 
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following  species.  However  in  its  extreme  forms,  it  its  characterized  by 
its  narrow  leaves,  the  very  contracted  panicles  and  small  spikelets.  The 
description  of  Rob.  Brown  entirely  applies  to  my  specimens  and  I  think 
that  they  represent  the  plant  which  he  has  described,  notwithstanding 
there  are  specimens  in  the  material  from  Melville  Island  (in  the  Nat. 
Hist.  Mus.).  that  come  rather  near  to  O.  distans.  But  others  are  doubt- 
less the  original  plant  of  the  description.  Gelert  (I.  c,  p.  126  and  128) 
in  my  opinion,  has  laid  too  much  stress  upon  the  number  of  panicle- 
branches  from  the  lower  node.  Often  the  peduncles  of  most  spikelets 
go  directly  out  from  the  node  as  it  seems,  and  then  the  number  often 
reaches  five  or  more.  Such,  for  instance,  is  the  case  with  an  individual 
belonging  to  the  same  specimen  as  the  original  of  one  of  the  figures 
in  the  Fl.  Dan.,  T.  3006  (from  Spitsbergen,  Kingsbay,  1864,  Th.  Fries). 
More  certain  it  seems  to  be,  that  the  number  of  flowers  in  the  spikelet 
only  reaches  four  to  five;  the  Fl.  Dan.  figure,  however,  also  differs  in 
this  point. 

The  best  distinguishing  mark  between  this  and  the  following  seems 
to  lie  in  the  inconspicuous  nerves  of  the  lower  pale.  The  ligule  is 
generally  somewhat  longer  and  more  pointed  than  in  the  following 
species.  The  leaves  are  generally  nan'ower  and  shorter,  the  sheaths 
less  inflated. 

Hart,  1.  c,  p.  10,  gives  a  whole  collection  of  different  names  after 
G.  angiMtata,  and  his  specimens  show  a  corresponding  variety  of  dif- 
ferent plants  (O.  distans  var.  ardicay  Poa  glauca,  and  in  the  Kew 
herbarium  a  single  O.  angustaia). 

Grows  in  open  clay-plains  and  seems  to  be  very  rare,  but  may 
perhaps  have  been  overlooked  and  confounded  with  the  following 
species. 

Occurrence.  Grinnell  Land:  Discovery  Harbour  (Hart!);  South 
coast:  Fram  Fjord  in  the  Western  valley  (1633),  Goose  Fjord,  east  of 
3rd  quarters  (4247).    West  coast:  Coal  Bay  in  Baumann  Fjord  (?). 

Distribution:  this  is  difficult  to  give,  but  I  may  record  the 
localities  from  whence  1  have  seen  specimens,  or  where  Gelert  has  had 
an  opportunity  of  verifying  the  older  statements:  East  Greenland  (speci- 
mens from  Kjerulf  Fjord,  which  Kruuse,  1.  c,  p.  202,  refers  here,  most 
probably  represent  O.  tendla,  as  I  have  seen  in  the  Stockholm  her- 
barium). West  Greenland  (the  specimens  of  Nathorst,  N.  W.  GrOnl., 
p.  27,  from  Ivsugisok  belong  to  the  following),  Arctic  American  Archipel- 
ago: Baffin  Land,  Cumberland  Sound,  (Taylor  !),  Digges  Island,  Igloolik 
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(Parry!),  Melville  Island  (Parry!);  Arctic  America  (Boothia  Felix  (?), 
Ross,  voyage  1829—33!);  Alaska  (?);  Pribilof  Islands  (?);  Land  of  the 
Chukches;  Arctic  coast  of  Asia;  Novaja  Semlja  (!);  Spitsbergen  (!). 


Glyceric  distans,  (L.)  Wahlenb. 

Poa  difftanSf  Lii^aeus,  Mantissa  I,  1767;  Hooker,  F1.  Bor.  Amer.;  G.  distans, 
Wahlenberg,  FJ.  Upsal.,  1820;  Gelert,  in  Ostenfeld,  F1.  Arct.;  Kruuse,  List 
E.  Greenl.;  Simmons,  Pre].  Rep.  et  Boi.  Arfo.;  G.  a/rdUca,  Hooker,  I.  c;  Lange, 
Consp.  Fl.  Groenl. ;  G.  vagincUa,  Lange,  FI.  Dan.,  Fasc  44,  et  Lc;  G.  angu" 
staia,  Hart,  Bot  Br.  Pol.  Exp.,  ex  p.;  Atropia  diskuMt  Ledebour,  Fl.  Ross.; 
PuccineUia  distans,  Britton  &  Brown,  III.  Fl. 

Fig.  Hooker,  1.  c,  %  T.  229;  Fl.  Dan.,  T.  2582,  2583. 

Indeed,  the  arctic  Glyceriae  which,  following  the  example  of  Gelert, 
I  have  here  referred  to  O,  distanSy  are  rather  different  from  one  an- 
other, the  typical  form  with  the  long,  reflexed  panicle-branches  is  hardly 
found  in  any  arctic  station,  and  I  have  seen  transitions  from  it  to  the 
arctic  forms  only  from  Iceland,  but  nevertheless  I  think  they  must  all 
be  united,  as  there  are  no  clear  distinguishing  marks  between  them. 
Among  my  specimens,  there  are  two  forms,  var.  arcHca^  (Hook.)  Gel., 
and  var.  vaginata,  (Lange)  Gel.  The  third  Greenland  form,  which 
Lange  has  identified  with  SderocMoa  Borreri,  Bab.,  I  have  not  found. 

G.  distana  is  a  rather  common  grass  especially  in  clay  plains,  also 
in  rookeries,  but  generally  not  where  the  vegetation  is  very  dense. 
Flowered  late,  hardly  before  the  end  of  July. 

Occurrence.  Var.  vaginata:  South  coast,  Goose  Fjord,  rather 
common  in  the  clay  fields;  specimens  from  Ptarmigan  Gorge  (3387), 
east  of  3rd  quarters  (3436,  3478),  Yellow  Hill  (3585),  Castle  Point  (3819). 
Var.  ardica:  Grinnell  Land:  Discovery  Harbour  (Hart!).  Hayes  Sound 
region:  Skraling  Island  (1378),  Fram  Harbour  (4240),  Cocked  Hat  Island 
(1890),  Brevoort  Island  (1209),  South  coast :  bottom  valley  of  Fram 
Fjord  (1668),  Barren  Vallies  in  Harbour  Fjord  (2394),  east  side  of 
Muskox  Fjord  (2149).  G.  distans  is  further  noted  from  several  places 
in  the  Goose  Fjord  and  from  the  West  coast;  along  the  Hell  Gale  to 
Lands  End,  between  Eidsfjord  and  Baumann  Fjord,  Coal  Bay ;  probably 
these  localities  may  be  referred  to  var.  vaginata. 

Distribution.  The  arctic  varieties  seem  to  be  distributed  only 
in  Gre'enland  (both  coasts),  Arctic  American  Archipelago,  Arctic  coast 
of  America,  Arctic  coast  of  Asia,  Arctic  Russia.  Allied  forms  are  found 
in  Iceland  and  the  Faeroes.    The  main  form  is  spread  all  over  Europe, 
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down  lo  Northern  Africa,  in  Northern  and  Central  Asia,  more  rare  in 
America,  where  it  is  said  to  be  introduced  from  Europe  (Britton  & 
Brown,  I.  c,  1,  p.  214). 


Glyceric  maritima,  (Hubs.)  Wahlb. 
var.  reptanSj  (Hartm.)  m. 

Molinia  disians  var.  r^tans,  Hartm  an,  Excursions  fl.,  1846;  G.  distans  var.  reptans^ 
Hartmait,  Skand.  Fl.,  Ed.  5;  G.  reptans,  Krok,  Finm.  Fan.;  A.  Blytt,  Norg. 
Fl;  CcUdbroaa  vUfoidea,  Andersson,  in  Malmgren,  Spetsb.  Fan.  Fl.;  G.  vUfaidea, 
Th.  Fries.  Till.  Spelsb.  Fan.  Fl.;  Lange,  Consp.  FL  Groenl.;  Nathorst,  N.  W. 
GrOnl.;  Macoun,  PI.  Pribilof;  G.  marUima  (vUf aided),  Simmons,  Bot.  Arb.; 
G.  mariHma  f.  vtlfoidea,  Gelert,  in  Ostenfeld,  Fl.  Arct;  Kruuse,  List  E. 
Greenl. 

Fig.  Th.  Fries,  1.  c,  T.  4;  Fl.  Dan.,  T.  2883. 

This  plant  has  lately,  in  the  above-quoted  paper  of  Krok,  been 
treated  in  detail  and  described,  so  as  only  to  leave  for  me  to  refer  to 
that  treatise.  But,  as  the  opinion  which  the  author  has  formed  as  to 
the  position  of  the  plant  is  different  from  mine,  I  must  state  my  reasons 
for  seeing  in  O.  reptans  only  the  most  stunted  form  of  G.  maritima 
which  is  naturally  restricted  principally  to  high-arctic  tracts.  It  is  con- 
nected with  the  main  form  by  var.  arenaria,  Fr.,  which  is  found  in 
poorer  localities  further  south  in  the  area  of  the  species.  Andersson, 
Skand.  Gram.,  p.  61,  says  about  this  form  and  the  main  f.  paltidris, 
Fr.,  that  in  seeing  them  together  in  a  herbarium,  one  can  hardly  realise 
that  they  belong  to  the  same  species,  so  great  is  the  difference  between 
them.  But  when  they  are  observed  in  their  habitat,  one  will  soon  find 
innumerable  intermediate  forms,  that  make  it  impossible  to  distinguish 
them  from  one  another.  The  description  of  the  var.  arenaria  of  Fries, 
Mantissa,  2,  p.  9,  runs  as  follows:  ''pumila,  culmis  basi  stolonibusque 
declinatis  saepe  radicantibus,  foliis  filiformi-convolutis,  panicula  simplici 
hinc  tota  spiciformi-contracta".  And  about  its  manner  of  growth  it  is 
said:  "locis  arenosis  infestatis  extimum  mappae  gramineae  contiguae 
limitem  versus  oceanum  sistens".  Andersson,  1.  c,  further  completes 
the  description  by  stating  that  the  spikelets  are  shorter  than  in  the 
main  form,  which,  I  think,  must  signify,  that  the  number  of  flowers  is 
less.  But  the  number  of  flowers  in  the  spikelets  both  for  Krok  and 
0.  Dahl  (in  the  above-quoted  flora  of  Blytt)  forms  the  principal  mark 
of  distinction  between  the  two  species. 

However,  it  seems  only  natural  that  the  number  of  flowers  in  the 
spikelet  is  reduced  at  the  same  time  as  the  plant  becomes  smaller  in 
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other  parts.  The  original  material  from  Spitsbergen,  on  which  Anders- 
son  established  his  Catabrosa  vUfoidea  had  only  two*flowered  spikelets 
—  hence  the  referring  to  Catabrosa  —  but  in  the  Copenhagen  herbarium 
I  have  seen  as  many  as  six  flowers  in  a  spikelet,  indeed  in  rather  large 
specimens,  that  it  would,  perhaps,  be  better  to  refer  to  var.  arenaria. 
Very  often  the  reduction  goes  still  further  and  no  panicles  at  all  are 
developed;  this  is  rather  often  to  be  seen  even  in  more  southern  lo- 
calities, viz.,  in  plants  referred  to  var.  arenaria,  but  in  arctic  localities 
it  becomes  still  more  common,  and  generally  only  single  inflorescences 
are  to  be  found.  I  cannot  see  that  a  plant  thus  continually  connected 
with  another  can  rightly  be  looked  upon  as  a  separate  species. 

Even  if  a  single  panicle  is  developed,  that  does  not  imply  that  ripe 
seed  will  be  developed,  probably  that  is  rarely  the  case,  and  the  plant 
is  naturally  cast  upon  vegetative  propagation  for  its  continued  existence 
and  spreading.  Consequently  the  creeping  radicant  stolons  are  develop- 
ed to  a  considerably  larger  extent  than  in  a  form  from  more  favorable 
localities.  Fragments  of  the  stolons  will  easily  be  spread  by  the  ice, 
which  often  reaches  up  to  the  growing-places  of  the  plant  and  which 
can  detach  parts  of  it  and  transport  them.  For  the  very  few  shore  plants 
of  the  Arctic  Regions,  this  mode  of  transport  may  probably  play  an  im- 
portant part,  as  they  are  able  to  sustain  a  longer  immersion  in  salt  water. 

My  Ellesmereland  specimens  are  all  of  them  typical  var.  replans 
with  small  leaves  and  densely  radicant  stolons,  but  from  Foulke  Fjord 
I  have  specimens  that  come  nearer  to  var.  arenaria  as  they  are  con- 
siderably larger  in  growth  and  have  the  mdicant  stolons  less  developed. 
But  the  flowering  was  very  scarce.  In  Ellesmereland  the  plant  was 
always  sterile. 

It  grew  always  near  the  shore-line,  sometimes  in  gravelly  places, 
generally  in  clay  or  mud  soil,  around  lagoons,  &c. 

Occurrence,  Hayes  Sound  region:  Skraling  Island  (1386),  Twin 
Glacier  Valley,  Cape  Viele,  Cape  Rutherford  (450,  1155),  Cocked  Hat 
Island  (1287).  South  coast:  Fram  Kjord  (1634);  Harbour  Fjord  at  the 
"green  patch";  Muskox  Fjord;  Goose  Fjord  at  3rd  quarters,  Yellow  Hill 
and  4lh  quarters;  Walrus  Fjord. 

Distribution:  East  and  West  Greenland,  Pribilof  Islands,  St 
Lawrence  Island,  Arctic  Siberia,  Novaja  Semlja,  Spitsbergen,  Finmark. 
The  rnrnn  species  is  spread  on  the  shores  of  America,  Asia  and  Europe^ 
and  also  found  in  salt-localities  inland,  however  I  doubt  whether  some 
of  the  localities  mentioned  for  Atropia  maritima  in  Ledebour,  FL  Ross., 
4,  p.  390,  can  really  be  referred  to  this. 
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Dupontia  Fisheri,  R.  Br. 

D.  Fisheri,  R.  Brown,  Chlor.  Melv.,  1823;  Gelert,  in  Ostbbtfeld,  F1.  Arct;  Simmons, 
Hot  Arb.;  Hooker,  F1.  Bor.  Amer.;  Britton  &  Brown,  111.  Fl.;  Kjellman,  in 
Vegaexp. :  Feilden,  Fl.  pL  Nov.  ZemL ;  Andersson  Ss  Hesselman,  Spetsb.  kArlv. ; 
D.  psUasatUha,  Ruprecht,  Symb.  pi.  Ross. ;  Ledebour,  L  c;  Lange,  Gonsp.  Fl. 
GroenL;  Macoun,  PL  Pribilof;  Coipodium  humUe,  Lange,  in  Holm,  Nov. 
Zeml.  Veg. 

Fig.  FL  Dan.,  T.  2521;  Ruprecht,  L  c,  T.  6. 

As  Nathorst  (Nya  bidr.)  and  Gelert  (1.  c.)  have  pointed  out,  D. 
psUoaanlha  cannot  be  separated  from  D.  Fiaheri,  My  specimens  agree 
most  with  the  descriptions  of  the  former.  I  first  found  this  plant  im- 
mediately before  our  departure  from  the  Groose  Fjord,  and  was  only 
able  to  snatch  a  few  straws  of  it  on  my  way  to  the  boat.  It  seems 
probable  that  it  flowers  rarely,  and  has  not  therefore  been  observed, 
either  in  other  localities,  or  where  it  was  then  found,  in  wet  mossy 
phices  below  the  Falcon  Cliff,  a  locality  which  I  had  visited  previously 
several  times.  I  am  very  much  inclined  to  think  that  I  saw  it  also  in 
the  rich  vegetation  of  the  large  valley  on  the  West  side  of  the  Walrus 
Fjord,  which,  however,  was  passed  in  a  forced  march  only,  a  fact  which 
is  the  more  regrettable,  as  there  would  probably  have  been  much 
of  interest  to  find.  In  other  arctic  tracts,  especially  in  Greenland,  the 
plant  is  rare  and  sporadically  appearing. 

Occurrence.    South  co€ist:  Goose  Fjord,  below  Falcon  Cliff  (4236). 

Distribution:  Northern  Danish  West  Greenland,  Arctic  Ame- 
rican Archipelago  (specimens  seen  from  Baffin  Land  and  the  original 
ones  from  Melville  Island),  Arctic  America,  Labrador,  Hudson  JBay 
region,  Alaska,  Pribilof  Islands,  St.  Lawrence  Island,  Land  of  the 
Chukchesy  Arctic  Siberia,  Arctic  Russia,  Novaja  Semlja,  Spitsbergen, 
Franz  Joseph  Land. 


Poa,  glauca,  Vahl, 

p.  gla%tcay  M.  Vahl,  in  FL  Dan.,  1790;  Gelert,  in  Ostenfeld,  FL  Arct.;  Lange, 
Gonsp.  FL  GroenL;  Kruuse,  List  E.  GreenL;  Nathorst,  N.  W.  GrOnl. ;  Kjell- 
MAN,  in  Vegaexp.;  Nathorst,  Nya  bidr,;  Britton  &  Brown,  IILFL;  P^oaesia, 
Smith,  FL  BritL;  Greely,  Rep.;  Macoun,  PI.  Pribilof;  Ledebour,  FL  Ross.; 
.  Hartman,  Skand.  FL;  A.  Blytt,  Norg.  FL;  P.  nemoralis,  Hart,  Bot.  Br. 
Pol.  Exp.;  Qlyceria  angustaia.  Hart,  L  c,  ex  p. 

Fig.  FL  Dan.,  T.  964;  Tab.  nostra  9,  fig.  5-6. 

Lange,  1.  c,  p.  173,  has  explained  why  the  name  of  Vahl  is  to  be 
used  for  this  plant  instead  of  that  of  Smith,  notwithstanding  the  fact 
that  the  former  has  reference  originally  to  one  form  only  of  the  many 
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in  which  the  species  occurs.  I  have  had  a  good  deal  of  trouble  in 
coming  to  a  conclusion  as  to  how  my  material  was  to  be  arranged, 
and  only  with  hesitation  I  place  here  two  of  the  forms  mentioned  below. 

It  grows  most  commonly  in  slopes  and  rookeries,  where  it  attains 
its  best  development,  but  it  is  also  often  found  in  poorer  localities,  such 
as  gravel  or  clay  fields,  where  it  becomes  more  stunted,  with  smaller 
and  more  contracted  panicles  and  smaller  spikelets.  Some  forms  may 
resemble  P.  alpina  rather  much,  and  have  probably  led  to  the  record- 
ing of  that  species  by  several  authors,  as  I  shall  discuss  below. 

Besides  the  common  form,  I  have  among  my  material  also  a  large 
flourishing  form  which  may  be  called  var.  eUUior,  (Anderss.)  Lange, 
and  another  quite  opposite  form  which  was  found  in  clay  fields  in  some 
places  at  the  Jones  Sound  coast.  I  think  this  is  sufficiently  character- 
istic to  deserve  a  description  and  a  name. 

Var.  tenuior,  n.  var.:  dense  caespitosa;  culmi  circa  20  cm.  alti, 
graciles,  erecti,  infra  medium  foliosa;  folia  plana,  culnmm  latiludine 
duplo  plusve  superantia,  ligula  elongata,  acutiuscula,  vulgo  integra. 
Panicula  angusta,  contracta,  vel  ramis  infimis  patulis,  solitariis  vel 
duobus;  capillaceis  vel  parum  robustioribus.  Spiculae  1  —  pauciflorae, 
anguste  lanceolatae,  violascentes,  quam  in  forma  vulgari  multo  minores. 

I  was,  for  a  time,  inclined  to  identify  this  form  with  P.  attentuita, 
Trinius,  in  BuNGE,  Verz.  Altai  Pfl.,  p.  9,  but  that  plant  should  have 
the  leaves  "perangusta,  subconvoluta",  which  does  not  agree  with  my 
plant,  which  must  at  present  be  regarded  as  a  variety  of  P.  glauca. 

In  Fram  Fjord,  I  found  in  loose  sand  in  the  river-valley,  a  form 
which  agrees  with  var.  arenariat  Hartz,  Fan.  og  Karkr.,  p.  350,  but 
for  the  longer  and  more  pointed  ligule  of  the  Ellesmereland  specimens. 

I  have  still  another  form  in  my  collection,  which  must  for  the 
time  be  referred  to  P.  glauca,  as  a  member  of  its  large  form-series, 
even  if  it  should  perhaps  by  right  have  a  specific  name  of  its  own.  It 
agrees  quite  with  the  description  of  Lange's  var  atroviolacea,  I.  c,  p. 
173,  but  for  its  being  proliferous,  and  also  in  comparing  it  with  the 
originals  of  Lange's  plant  in  the  Copenhagen  herbarium,  I  have  found 
it  to  be  like  them  in  every  other  respect,  even  in  points  not  mentioned 
in  the  description.  Lange  has  only  given  his  plant  the  rank  of  variety, 
notwithstanding  which,  he  says  about  it  and  his  other  variety  paUida: 
—  "quae  tam  habita  quam  pluribus  characteribus  a  typo  ita  recedunt, 
ut  facile  species  distinctas  crederem". 

The  variety  atroviolacea  is  (Lange,  1.  c.)  described  as  follows:  —- 
''Spithamea,    rigida,    fol.    planis,    caulino    superiore    patulo,    basin    in- 


Digitized  by 


Google 


189S-1902.  No.2.]    VASCULAR  PLANTS  OF  ELLESMERELAND.  163 

florescentiae  subattingeate,  ligula  elongata;  panincula  virginea  dense 
coarctata,  spiculis  subbifloiis,  glumis  longe  acuminatis,  atroviolaceis, 
paleis  basi  viridibus  albomarginatis,  apice  purpureo  marginatis*'. 

It  must  also  seem  peculiar  that  the  characters  are  always  found 
together  which  I  deem  most  important,  viz.,  narrow  spikelels  with  long 
pointed  glumes  and  a  long  pointed  or  erose  ligule.  The  culm  is  rather 
short  and  stout,  and  the  proliferous  EUesmereland  specimens  have 
generally  only  one  transformed  flower.  As  no  proliferous  form  of  P. 
glauca  is  previously  described,  however  common  this  phenomenon  may 
otherwise  be  within  the  genus,  I  was  rather  doubtful  at  first  whether 
the  plant  could  belong  to  it,  and  I  was  for  a  time  very  much  inclined 
to  refer  it  to  P.  stenantha,  Trinius,  Gram.  gen.  et  spec,  the  description 
of  which,  such  as  it  is  rendered  by  Hooker,  Flor.  Bor.  Amer.,  and 
Gelert,  1.  c,  seemed  to  apply  rather  well  to  it.  Moreover  Kjellman, 
As.  Beringss.  Fan.,  p.  558,  presumes  that  the  P.  stenantha  from  Senja- 
vin  Bay  mentioned  by  Ledebour,  1.  c,  might  in  fact  be  P.  glauca. 
Indeed  I  think  it  very  probable  that  the  proliferous  form  of  the  latter 
species  is  found  in  the  Bering  Strait  region,  but  the  real  P.  stenantha, 
which  is  also  very  often  proliferous,  is  rather  a  different  plant,  as  I 
immediately  found  when,  in  London  I  had  access  to  the  original  descrip- 
tion of  Trinius  and  saw  a  great  many  specimens. 

The  original  specimens  of  Lange's  var.  alrovioUuiea,  to  which  I 
think  it  best  to  refer  my  plant,  are  from  Umanak  in  Danish  Greenland, 
collected  by  Rink,  and  also  specimens  brought  home  by  J.  Vahl  from 
the  same  tract  fully  agree  with  mine,  except  for  the  proliferous  spikelets 
of  the  latter.  But  even  if  there  are  specimens  collected  in  other  parts 
of  Greenland,  by  far  the  greater  part  of  the  specimens  that  are  referred 
to  it  in  the  Copenhagen  herbarium  do  not  really  belong  to  it.  Even 
Lange  himself,  seems  later  on  to  have  laid  stress  only  upon  the  charac- 
ter expressed  in  the  name  **atroviolacea*\  The  smaller  of  the  two 
grasses  figured  in  Suppl.  Fl.  Dan.,  T.  65  (P.  strida)  may  probably  be 
referred  to  the  present  variety. 

My  specimens  of  var.  atroviolacea  f.  proUfera  as  it  may  be  called, 
are  from  a  rather  limited  area  in  the  Goose  Fjord,  where  it  grew  in 
fields  and  slopes  of  stiff  clay. 

Occurrence.  F.  typica.  Grinnell  Land,  Discovery  Harbour  (Hart  I). 
Hayes  Sound  region :  mouth  of  Flagler  Fjord,  Twin  Glacier  Valley  (Hart 
867),  Cape  Rutherford  (302),  Fram  Harbour  (1105),  Cocked  Hat  Is- 
land (1262),  Bedford  Pim  Island  (1256).  South  coast:  Fram  Fjord  (1667); 
Harbour  Fjord,    "green   patch'*   (2157),    slopes   east   of    the   anchorage 
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(2230),  Barren  Vallies  (2392),  Western  sound  (2447),  Seagull  Rock  (2597), 
Big  Valley,  Sir  Inglis  Peak;  Muskox  Fjord;  Goose  Fjord,  Gull  Cove, 
Falcon  Cliff  (2883). 

Var.  elatior.  South  coast:  Harbour  Fjord,  "green  patch"  at  the 
anchorage  (4004),  valley  on  Sir  Inglis  Peak  (2185). 

Var.  tenuior.  South  coast:  Fram  Fjord  (1628),  Goose  Fjord  at 
Midday  Knoll  (3504,  3644). 

Var.  arenaria.  South  coast:  Fram  Fjord  in  the  Western  valley 
(4243). 

Var.  cUroviolacea  f.  proUfera.  South  coast:  Goose  Fjord,  at  the 
Yellow  Hill  (3587)  and  Midday  Knoll  (3500,  3643). 

Distribution:  East  and  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America  and  down  to  White  Mountains  of  New 
Hampshire,  Rocky  Mountains,  Alaska,  Land  of  the  Chukches,  Arctic 
Siberia,  Altai,  Arctic  Russia,  Spitsbergen,  Northern  Scandinavia,  moun- 
tains of  Central  Europe,  Great  Britain,  Iceland. 


Poa  abbreviata,  R.  Br. 

p.  a&5ret7fata,  R.  Brown,  Chlor.  Melv.,  1823;  Gelert,  in  OstENFELD,  Fl.  Arct: 
Lange,  Consp.  Fl.  Groenl.;  Kbuuse,  List  E.  Green!  ;  Greely,  Rep.;  Simmons, 
Hot.  Arb.;  Hooker,  FJ.  Bor.  Amer.;  Britton  &  Brown,  IJI.  FJ.;  Macoun,  PI. 
Pribilof;  Ledebour,  Fl.  Ross.;  Feilden,  Fl.  pi.  Nov.  Zeml.;  Andersson  &  Hes- 
SELMAN,  Spetsb.  karlv. 

Fig.  Fl.  Dan.,  T.  288*. 

This  high-arctic  plant,  which  in  Greenland  belongs  to  the  rare 
ones  that  are  only  found  in  the  northern  parts,  was  in  Ellesniereland 
fairly  common,  and  I  had  an  opportunity  of  collecting  a  rich  material 
of  it.  I  cannot  find  the  least  difficulty  in  separating  it  from  either  P. 
cenisia  or  P.  glatica,  to  either  of  which  it  is  often  referred  (cf.  Ge- 
LERT,  1.  c,  and  Hart,  Bot.  Br.  Pol.  Exp.). 

It  grew  principally  in  gravelly  slopes,  in  rock  fissures  or  among 
boulders,  rarely  in  clayey  soil  or  in  a  denser  vegetation.  It  flowered 
rather  late,  rarely  before  the  middle  of  July,  but  fruited  richly. 

Occurrence.  North  coast:  Dumbbell  Harbour  (Feilden  !),  Floeberg 
Beach  (Feilden  !).  Grinnell  Land,  Discovery  Haibour  (Hart  !).  Hayes 
Sound  region:  "Fort  Juliane"  (678),  Beitstad  Fjord,  Skrftling  Island 
(1380),  islet  at  Cape  Viele  (134B),  Cape  Rutherford  (314,  1134),  Fram 
Harbour  (1104,  1131),  Cocked  Hat  Island  (1214),  Bedford  Pim  Island 
(Cape  Sabine  (Feilden!),  438  1191,  1253).  South  coast:  Fram  Fjord 
(1610);  Harbour  Fjord  at  the  Barren  Vallies  (2400);  Muskox  Fjord  (2118, 
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2652);  Goose  Fjord,  very  common  (2862,  2876,  2999,  3267,  3306,  3390 
3503,  3573,  3586,  3640,  3957,  4246). 

Distribution:  Northern  East  and  West  Greenland,  Arctic  Ameri- 
can Archipelago,  Arctic  America,  Labrador,  Novaja  Semija,  Spitsbergen, 
Franz  Joseph  Land. 


Poa  evaganSy  n.  sp. 

Laxe  caespitosa  —  stolonifera,  8—12  cm.  alta,  glabra.  Rhizoma 
tenue,  ramis  suberectis,  vaginis  persistentibus  vestita.  Folia  angusta, 
involuta.  Ligula  protracta,  acuminata,  in  foliorum  culmi  brevior,  truncata 
vel  paulo  lacerata.  Folia  culmi  2—3,  vagina  longa  inflata,  lamina 
brevi,  in  superiore  brevissima.  Culmus  strictus,  infra  medium  foliatus. 
Panicula  2—3  cm.  longa,  densissime  contracta,  ovato-cylindracea,  ramis 
brevibus,  capillaribus,  1 — 3  spiculas  gerentibus.  Spiculae  laxae,  vulgo 
3-florae.  Glumae  aequilongae  ad  basin  purpurascentes,  ceterum  mem- 
branaceo-flavescentes,  obsolete  carinatae,  trinerviae,  apicem  versus  erosae. 
Paleae  obtusae,  glumis  simillimae;  inferior  5-nervia,  ad  basin  pilis 
paucis,  brevibus  instructa,  superior  3-nervia. 

Fig.  Tab.  nostra  8,  ^g.  2-^7. 

In  habit  this  grass  differs  rather  much  from  the  common  type  of  a 
Poay  but  there  is  a  certain  resemblance  to  P.  abbreviala,  and  also  to 
P.  gUxuca,  var.  arenariay  in  the  company  of  which  it  grew.  I  think 
it  is  most  nearly  allied  to  P.  dbbreviata  and  the  specific  name  has 
reference  to  the  difference  from  that  species  in  the  built  of  the  shoot- 
system.  This  manner  of  growth  which  may  be  said  to  hold  the  middle 
place  between  the  caespitose  and  the  creeping  species  of  the  genus,  is 
doubtless  due  to  the  quality  of  the  locality,  loose  moving  sand.  Gene- 
rally a  few  leafy  shoots  and  one  or  a  couple  of  culms  stood  together 
in  a  little  group,  and  in  digging  out  the  plant,  it  was  found,  that  the 
rhizome-branches  which  were  covered  by  sheaths  of  old  leaves,  converged 
downward  to  a  common  point  of  origin.  Sometimes  rhizome-branches 
would  creep  more  horizontally  for  a  while  before  they  began  to  rise  to 
the  surface. 

The  leaves  of  the  sterile  shoots  have  rather  narrow  sheaths,  and 
are  narrow,  rather  stiff,  involute.  The  sheaths  of  the  culm  leaves  are 
longer,  very  much  inflated.  Their  lamina  is  very  short,  especially  in  the 
topmost,  where  it  may  be  represented  only  by  a  small  point.  Leaves 
and  culm  are  entirely  glabrous.  The  culm  is  stiffs  erect  and  leafy  only 
as  for  as  the  middle. 
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The  panicle  is  densely  contracted,  almost  cylindrical,  tapering  a 
little  towards  both  ends.  The  branches  from  the  lower  nodes  are  about 
three,  very  short,  thin,  stiff,  and  glabrous,  each  carrying  from  one  to 
three  spikelets.  The  spikelets  are  very  lax  and  during  the  anthesis  — 
I  have  only  seen  it  in  that  state  —-  the  flowers  are  spread  open.  Their 
number  in  the  spikelet  is  generally  three. 

The  glumes  are  equally  long,  the  lower  one  is  somewhat  broader, 
and  a  greater  part  of  it  is  purple-brown  than  in  the  upper  one.  The 
greater  part  of  both,  however,  is  membranaceous,  of  a  yellowish,  light- 
brown  colour,  the  nerves  reaching  to  about  the  middle,  3  in  number. 
In  the  pales  there  are  three  stronger  nerves  that  are  visible  through 
the  membranaceous  part  almost  to  the  blunted  end,  and  besides  there 
are  two  shorter  and  feebler  ones  in  the  lower  pale.  Only  the  basal 
part  of  the  glume  and  the  nerves  are  purple,  the  rest  is  membranaceous. 
At  the  base  of  the  lower  pale  there  are  a  few  short  hairs.  In  fruiting 
state  the  plant  was  not  seen,  but  there  were  many  old  culms,  where  the 
glumes  were  generally  all  that  was  left  of  the  whole  spikelet;  sometimes 
also  a  remnant  of  a  withered  flower  was  to  be  seen. 

I  am  fully  aware  of  the  risk  in  establishing  a  new  species  in  such 
a  genus  as  Poa,  but  my  plant  certainly  cannot  be  united  to  any  other 
arctic  species  of  the  genus,  and  I  have  tried  in  vain  to  And  specimens 
of  it  in  the  rich  London  collections,  or  to  seek  out  a  description  of  a 
species  of  Poa  to  which  it  could  be  referred.  It  may,  however,  be 
possible  that  P.  evagans  is  spread  in  the  Arctic  Archipelago,  and  has 
been  overlooked  by  the  older  English  expeditions,  that  have  never  had 
any  botanist  among  their  members. 

As  already  mentioned,  this  species  grew,  in  the  only  locality  where 
I  found  it,  in  loose  moving  sand  in  a  river  valley  near  the  shore.  When 
found  August  26,  1899,  it  was  in  full  flower. 

Occurrence.    South  coast:  Western  Valley  in  Fram  Fjord  (4267). 

Poa  alpina,  L. 

This  species  is  recorded  from  north-western  Greenland  and  from 
Ellesmereland,  but  I  have  not  found  it,  and  I  must  admit  that  I  have 
very  little  confldence  in  those  statements.  The  Greenland  specimens 
with  one  exception,  are  probably  kept  in  some  American  collection,  and 
such  also  is  the  case  with  the  specimens  upon  which  the  statements  of 
Greely  and  Wetherill  are  based  (from  Discovery  Harbour,  resp. 
**north  side  of  Jones  Sound"  =  neighbourhood  of  Fram  Fjord).     These 
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I  have  had  no  opportunity  of  forming  an  opinion  about,  but  I  do  not 
think  they  are  to  be  believed  in,  as  the  authors  by  whom  these  collec- 
tions are  treated  have  made  rather  many  mistakes  in  other  cases  (except 
Wetherill),  and  as  there  is  a  considerable  probability  that  forms  of 
P.  glauca  or  P.  cenisia  which  may  bear  a  rather  deceptive  resemblance 
to  P.  alpina,  might  have  been  taken  for  it  (cf.  P.  cenisia).  This  view 
receives  considerable  further  support  in  the  fact  that  no  specimens  from 
the  localities  mentioned  for  P.  alpina  by  Hart  (Bot.  Br.  Pol.  Exp.,  p. 
41)  ai*e  to  be  found  in  the  collections  at  Kew  and  in  the  Nat  Hist. 
Museum.  Hart  records  P.  alpina  besides  from  Disco  also  from  Bes- 
sels  Bay  in  north-western  Greenland,  from  Discovery  Harbour  and 
Walrus  Island  in  Grinnell  Land,  and  from  Cape  Sabine,  but  as  no 
specimens  exist  to  confirm  his  statements,  I  think  that  the  species  ought 
to  be  excluded  from  the  Ellesmereland  flora. 


Poa  laxa,  Haenke. 

This  species  also  is  recorded  by  Greely  from  Discovery  Harbour, 
and  Hart  has  it  as  a  form  of  P.  flexuosa.  I  have,  however,  seen  no 
specimens  to  bear  out  the  later  statement,  and  I  think  it  most  right  to 
exclude  this  also  from  the  flora,  notwithstanding  it  must  be  admitted 
that  the  plant  could  perhaps  have  reached  so  far  north.  However, 
Gelert  in  Ostenfeld,  F1.  Arct.,  p.  124,  who  gives  several  localities  in 
the  Arctic  American  Archipelago  for  it,  has  excluded  Grinnell  Land. 


Foa  cenisisi,  All. 

p.  cenisia,  Allioni,  Auct  Flor.  Ped.,  1789;  Gelert,  in  Ostenfeld,  F1.  Arct ;  Kruuse, 
List  E.  GreenL;  Greely,  Rep.;  Britton  <&  Brown,  III.  Fl.;  Ledebour,  FI. 
Ross.;  Hartman.  Skand.  FL;  Kruuse,  Jan  May.;  P.  flextiosa,  Host,  Ic.  descr. 
gram.  Austr.;  Wahlenberg,  Fl.  Carp.;  Lange,  Consp.  FL  Groenl.;  Nathorst, 
N.  W.  Gr5nl.;  Hart,  Bot.  Br.  Pol.  Exp.,  ex  p.;  Hooker,  Fl.  Bor.  Amer.; 
Kjellman,  in  Vegaexp. ;  Nathorst,  Nya  bidr. ;  P.  ardicay  R  Brown,  Chlor.  Mel  v. ; 
Greelt,  1.  c;  Hooker,  I.e.;  Magoun,  PI.  Pribilof;  Ledebour,  1.  c.;  Kjellman  & 
LundstrOm,  Fan.  Nov.  Semi.;  P.  fUipes,  Lange,  I.e.;  P.  trichopoda,  Lange,  Fl. 
Dan.,  Fasc.  49,  et  1.  c. 

Fig.  FL  Dan.,  T.  2529,  2885;  Host,  L  c.,  T.  26;  Sv.  Bot,  T.  704. 

As  for  the  definition  of  this  species  I  can  only  agree  with  Gelert, 
1.  c.  It  is  rather  difficult  to  keep  apart  from  P.  pratensis,  from  which 
it  differs  principally  in  characters  of  hahit.  Proliferous  forms  can  hardly 
be  referred  with  certainty  to  either  of  them. 
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P.  ceniaia  is  one  of  the  most  common  grasses  in  Ellesmereland 
and  is  rarely  lacking  in  somewhat  moist  places,  in  slopes  and  rookeries ; 
and,  if  only  the  water  supply  is  sufficient,  it  is  commonly  found  also  in 
rockledges  and  in  depressions  of  gravel-  or  day-fields.  Generally  the 
culms  stand  more  or  less  isolated  and  the  creeping  stolons  are  well 
developed,  but  in  a  dense  vegetation  it  may  go  over  to  a  rather 
caespitose  mode  of  growth,  with  short  stolons  only  (2653,  4000).  I 
think  that  such  forms  have  led  to  the  statements  about  P.  alpina 
mentioned  above.  I  had  made  the  same  mistake  myself  during  my 
stay  in  the  Harbour  Fjord,  but  afterwards  it  proved  that  there  was  no 
P.  alpina  in  the  collection. 

In  Ellesmereland  P.  ceniaia  is  not  often  proliferous  as  it  seems;  I 
have  only  a  few  specimens  which  I  think  ought  to  be  referred  here. 
Such  forms  doubtless  are  comprised  in  P.  stricta,  Lindeberg,  Resa  i 
Norge;  Gelert,  1.  c,  p.  122  refers  this  as  well  as  P.  colpodea,  Th. 
Fries,  Till.  Spetsb.  Fan.  FL,  p.  138,  to  P.  pratenais,  as  "viviparous'' 
forms  of  it.  I  do  not  indeed  doubt  that  forms  of  P.  praienaia  are  com- 
prised under  that  name;  as  I  have  examined  the  collection  oV^P.  atrickC' 
in  the  herbarium  of  the  Botanical  Museum  of  Lund,  revised  by  Lindeberg 
himself,  I  think,  I  can  assert  that  there  are  also  forms  of  P.  ceniaia 
and  P.  laxa,  probably  also  of  P.  glauca  included.  Some  bear  a  rather 
considerable  resemblance  to  the  form  wich  I  have  above  referred  to  the 
latter  species  as  its  proliferous  state.  It  is,  however,  hardly  possible  to 
form  a  precise  opinion  about  the  affinity  of  such  forms,  as  the  different 
parts  of  the  spikelet  becomes  so  entirely  altered  when  it  gets  proliferous. 

Occurrence.  North  coast  (Hart).  Grinnell  Land,  common  as 
far  as  may  be  judged  by  the  statements  of  Hart.  Hayes  Sound  region, 
common;  specimens  from:  Skrftling  Island  (1379),  Cape  Viele  (864), 
Eskimopolis  (837),  Cape  Rutherford  (303,  449),  Fram  Harbour  (289, 1108), 
Bedford  Pim  Island  (279,  439,  1124,  1257).  In  the  Stein  collection  from 
Weyprecht  Islands  (Holm).  South  coast,  common;  specimens  from: 
Fram  Fjord  (1603),  Harbour  Fjord  (2157,  2172,  2242,  2541,  2589,  2653, 
4000,  4003),  Goose  Fjord  (3432,  3490,  3497,  3641).  West  coast:  Rein- 
deer  Cove;  Braskerud  Plain  (701,  leg.  Isachsen).  The  proliferous  form 
from  Seagull  Rock  in  the  Harbour  Fjord  (2579)  and  Falcon  Cliff  in  the 
Goose  Fjord  (2881). 

Distribution:  all  over  the  Arctic  Regions  and  also  in  Labrador, 
Rocky  Mountains,  islands  of  the  Bering  Sea,  Kamshatka,  Altai,  Hima- 
layas, Scandinavian  and  Central  European  mountains,  Iceland. 
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Posi  pratensis,  L. 

p.  praiensis,  Liicnaeus,  Sp.   plant,  |1753;   Gelert,   in  Ostenfeld,   FI.  Arct;  Lange, 
Consp.  FL  Groenl.;  Khuuse,  List  E.  Greenl.;  Sibimons,  PreL  Rep.  et  Bot.  Arb  ; 
Hooker,  FI.  Bor.  Amer.;   Britton  &  Brown,   III   Fl.;   Kjellman,  in  Vegaexp.; 
Ledebour,  Fl.  Ross.;  Feilden,  FI.  pi.  Nov.  Zeml.;  Nathorst,  Nya  bidr. 
Fig.  Sv.  Bot,  T.  88;  Fl.  Dan.,  T.  1444;  Tab.  nostra  8,  fig.  1  (f.  prolifera). 

The  few  specimens  of  this  species  which  I  have  brought  home, 
seem  best  referable  to  var.  alpigena,  N.  M.  Blytt,  Norg.  Fl.  They 
are  found  in  places  of  old  Eskimo  habitation,  which  accords  well  with 
what  Lamge,  1.  c,  p.  177,  mentions  about  its  appearance  in  Greenland. 

At  the  Jones  Sound  coast  I  only  found  proliferous  forms  that  I 
could  refer  to  this,  that  is  to  say  I  am  not  absolutely  certain  about  their 
place  (cf.  P.  cewisia).  Especially  is  it  doubtful  whether  the  proliferous 
Poa  from  the  Falcon  Cliff  (4008)  which  was  found  in  company  with 
P.  cenisia  ought  not  rather  to  be  referred  to  the  latter.  But  the  little 
that  could  be  seen  of  the  structure  of  the  pales,  pointed  rather  to  P. 
pratensis,  as  !he  pale  was  tolerably  distinctly  veined,  with  long-haired 
veins.  The  proliferous  form  was  found  elsewhere  in  open  gravelly  or. 
somewhat  clayey  soil. 

Occurrence.  Hayes  Sound:  Skrftling  Island  (1361),  Cape  Viele 
(4248).  Proliferous  forms  from  the  South  coast:  Fram  Fjord  at  the 
mouth  of  the  river  of  the  Western  valley  (1635);  Goose  Fjord,  Falcon 
Qiff  (4008),  gravel-ridge  east  of  3rd  quarters  (3480). 

Distribution:  East  and  West  Greenland,  Arctic  American 
Archipelago  (specimens  only  seen  from  Beechey  Island  in  North  Devon), 
Western  Arctic  and  Temperate  North  America  (partly  introduced  ac- 
cording to  Britton  &  Brown,  I.  c),  in  Asia  from  the  New  Siberian 
Islands  and  the  arctic  coast  far  southwards,  all  over  Europe,  Novaja 
Semija,  Spitsbergen,  Franz  Joseph  Land,  Faeroes,  Iceland,  Southern 
South  America. 


Pleuropogon  Sabinei,  R.  Br. 

p.  Sabinei,  R.  Brown,  Chlor.  Melv.,  1823;  Gelert,  in  Ostenfeld,  Fl.  Arct; 
Nathorst,  N,  W.  GrOnl.;  Lange,  Consp.  Fl.  Groenl.,  2;  Krulse,  List  E. 
Greenl.;  Simmons,  Prel.  Rep.  et  Bot.  Arb.;  Taylor,  Fl.  pi.  Baffin  B.;  Hooker, 
Account  Walker;  Hooker,  Fl.  Bor.  Amer.;  Britton  <fc  Brown,  111.  Fl.;  Kjellman, 
in  Vegaexp.;  Feilden,  Fl.  pi.  Nov.  Zend. 

Fig.  R.  Brown,  L  c,  T.  D;    NordenskiOld,  Vegas  filrd,  1,  p.  318; 
Ostenfeld,  L  c,  ^g.  90;  Tab.  nostra  10. 

As  I  thought   it   very   probable,   that  this  interesting  plant,  which 
was  previously   found   both   by  Nathorst  in  north-western  Greenland 
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and  by  others  in  several  places  in  the  Arctic  Archipelago,  might  occur 
also  in  Ellesmereland,  I  kept  a  constant  lookout  for  it  in  all  ponds  and 
lakelets,  that  were  visited  in  my  excursions.  In  the  Hayes  Sound 
district,  however,  my  search  was  in  vain,  but  in  Fram  Fjord  it  was 
found,  and  later  on  in  several  places  in  the  south-western  corner  of 
the  land. 

It  appeared  in  two  forms,  one  growing  in  the  water  of  pools  and 
lakelets  and  having  long  floating  leaves  like  those  of  Glyceria  fluitans 
and  another  which  grew  in  furrows  of  the  soil  or  other  places,  where 
it  had  doubtless  been  flooded  early  in  the  summer  but  stood  perfectly 
dry  when  flowering.  This  f.  terrestris  had  a  culm  only  4—6  inches 
high,  and  leaves  which  were  only  a  couple  of  inches.  The  panicle  also 
had  fewer  and  smaller  spikelets.  It  could,  however,  be  hardly  anything 
but  a  form  due  to  less  favorable  conditions  of  growth.  The  figures  of 
the  plant  that  exist  in  the  literature  apply  most  nearly  to  this  form, 
whereas  the  f.  aquatica  with  the  longer  culm,  of  which  only  the  upper- 
most part  and  the  panicle  rise  above  the  surface  of  the  water,  on  which 
the  long  basal  leaves  float,  has  never  been  figured. 

Occurrence.  South  coast:  Fram  Fjord,  both  forms  rather  com- 
monly spread,  the  f.  aquatica  both  in  lakes  and  pools  in  the  Western 
valley  (1600)  and  in  the  valley  at  the  bottom  of  the  fjord;  the  f.  ter- 
restris also  in  several  places  along  the  west  side  (1666);  Goose  Fjord: 
east  of  3rd  winter  quarters  (3434,  f.  terrestris);  in  lakelets  on  the  low 
land  between  the  Goose  Fjord  and  the  bottom  of  the  Walrus  Fjord; 
here  also  f.  terrestris;  Walrus  Fjord,  f.  aquatica  abundant  in  the  great 
valley  on  the  west  side. 

Distribution:  Northern  East  and  West  Greenland  (in  a  few 
localities  only),  Arctic  American  Archipelago  (several  localities  besides 
the  original  one  in  Melville  Island),  Arctic  America  (a  specimen  from 
Ross's  voyage,  1829—33,  probably  from  Boothia  Felix,  in  the  Nat. 
Hist.  Mus.),  Arctic  Siberia,  Altai,  Novaja  Semlja,  Franz  Joseph  Land. 

Csbtahrossb  algida,  (Soland.)  Fr. 

Agrostis  algida,  Solander,  in  Phipps,  Voy.  N.  Pole,  1774;  Wahlenberg,  F1.  Lapp.; 
Caiahrosa  algida,  Fries,  Mantissa  3,  1842;  Lange,  Consp.  Fi.  Groenl.;  Nat- 
HORST,  N.  W.  GrOnl. ;  Simmons,  Prel.  Rep.  et  Bot.  Arb. ;  Kjellman,  in  Vegaexp. ; 
Ledebour,  F\,  Ross.  ;  Andersson  Se  Hesselman,  Spetsb.  k&rlv. ;  Phippsia  algida, 
R.  Brown,  Chlor.  Melv.;  Gelert,  in  Ostenfeld,  FJ.  Arct.;  Kruuse,  List  E. 
Greenl.;  Hart,  Bot.  Br.  Pol.  Exp.;  Hooker,  FI.  Bor.  Amer.;  Britton  &  Brown, 
III.  Fi.;  Macoun,  pi.  Pribilof;  Feilden,  FI.  pi.  Nov.  Zeml.;  Kruuse,  Jan  May.; 
Ph,  monandra.  Hooker,  1.  c. 

Fig.  Fl.  Dan.,  T.  1505;  Sv.  Bot.,  T.  545;  Wahlenberg,  I.  c,  T.  1, 
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As  this  plant,  especially  through  C.  condnna,  Th.  Fr.,  stands  in 
near  affinity  to  the  species  of  the  genus  Catabrosa,  there  is  hardly 
any  cause  for  taking  up  the  genus  Phippsia  again.  C.  cUgida,  as 
Amdersson  &  Hesselman,  1.  c,  also  observe,  is  one  of  the  first  grasses 
to  flower  —  I  found  it  flowering  in  June  —  but  it  may  be  found  still 
flowering  at  the  end  of  the  summer,  as  different  individuals  attain  to 
flowering  at  very  different  times.  Ripe  fruit  was  seen  already  in  July. 
It  is  rather  variable  as  to  size,  ramosity  of  the  panicle,  etc.,  and  w8ls  found 
both  in  wet  places  among  moss,  around  pools,  and  in  inundated  clay 
fields,  and  also  in  rookeries  and  other  manured  places  where  it  becomes 
especially  large  and  thriving.  Hart,  1.  c,  p.  4fO,  also  speaks  of  it  as 
"growing  in  mud  by  the  sea  edge  on  ground  which  is  flooded  by  spring- 
tides", but  I  have  never  seen  it  so  near  the  shore  line. 

Occurrence.  Grinnell  Land:  Discovery  Bay,  Radmore  Harbour, 
Norman  Lockyer  Island  (Hart).  Hayes  Sound  region  rather  common: 
Beitstad  Fjord,  Cape  Rutherford  (307),  Fram  Harbour  (290,  463,  1415), 
Cocked  Hat  Island  (1264),  Bedford  Pim  Island  (274,  1196,  1258).  South 
coast:  Harbour  Fjord,  Big  Valley,  Lake  Valley,  Spade  Point  (1798,  2526), 
Barren  Vallies  (2389),  Western  Sound;  Muskox  Fjord;  Goose  Fjord, 
very  common  (3335).    West  coast:   along  the  Hell  Gate  to  Lands  End, 

Distribution:  East  and  West  Greenland,  Arctic  American  Ar- 
chipelago, Arctic  America,  Alaska,  Pribilof  Islands,  Arctic  Siberia  and 
Russia,  Novaja  Semlja,  Spitsbergen,  Franz  Joseph  Land,  Northern 
Scandinavia,  Iceland,  Jan  Mayen. 

Trisetum  spicsitum,  (L.)  Right. 

Aira  spiccda,  Linnaeus,  Sp.  plant.,  Ed.  1,  1753,  n.  7,  p.  64,  non  n.  1,  p.  63;  Sp. 
plant,  Ed.  2;  A.  subspicaia,  Linnaeus,  Syst  Nat.,  Ed.  10;  Trautvetter,  Consp. 
Fl.  Nov.  Semi.;  Trisetum  stibspiccUum,  Pausot  de  Beauvois,  Nouv.  Agrostogr.f 
1812;  Gelert,  in  Ostenfeld,  Fl.  Arct. ;  Lange,  Consp.  Fl.  Groenl.;  Kruusei 
List  E.  Greenl. ;  Nathorst,  N.  W.  Gr5nl. ;  Hart,  Bot.  Br.  Pol.  Exp. ;  Simmons, 
Prel.  Rep.  et  Bot  Arb.;  Hooker,  Fl.  Bor.  Amer.;  Britton  &  Brown,  111.  FL; 
Macoun,  pi.  Pribilof;  Kjellman,  in  Vejgaexp.;  Feilden,  FL  pi.  Nov.  Zeml.; 
Andersson  &  Hesselman,  Spetsb.  k&rlv.;  Hartman,  Skand.  Fl.;  Avena  sub- 
spicata^  Clairville,  Man.  Suisse;  Lederour,  Fl.  Ross.;  A.  airoides,  Koeler, 
Descr.  gram.;  Trisetum  airoides,  Roemer  &  Schultes,  Syst  Veg.;  Neuman  & 
Ahlfvengren,  Sv.  Fl.;  T  subspiccUum  var.  tttol/e.  Gray,  Bot.  N.  Un.  St.;  Greely, 
Rep.;  T  spicatum,  Righter,  PI.  Europ. 

Fig.  Sv.  Bot.,  T.  722;  Fl.  Dan.,  T.  228. 

The  confusion  concerning  the  correct  name  of  this  plant,  is  due 
principally  to  an  error  in  Linnaeus,  Sp.  plant.,  Ed.  1.  Here,  under  the 
genus  Aira,   as   n.  1  is   described   (p.  63)  a   species,   A.  spicata,   the 
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home  of  which  is  recorded  as  "India",  but  on  the  next  page  as  n.  7  an 
A.  spicata  again  appears,  which  is  said  to  be  found  in  "Lapponia". 
In  the  "Errata"  however  the  name  of  the  first  **4.  spicata'*  is  corrected 
to  'Hndicuin*\  whereas  the  second  **A,  spicata*'  is  upheld.  But  in  the 
next  work  where  he  treats  these  species,  Syst.  NaL,  Ed.  10,  Vol.  2,  p. 
873(1759),  both  names  are  altered,  the  first  plant  now  is  called  A.  indica 
and  the  second  A,  stibspicata  (it  is  evident,  that  no  other  plant  can 
be  meant  as  the  short  description  from  the  Sp.  plant,  is  here  re- 
printed: "A.  fol.  planis,  panic,  spicata,  flosc.  medio  aristatis;  arista  reflexa 
laxiore'').  Probably  Linnaeus  has  at  the  time  forgotten  his  own  cor- 
rection or  he  has  then  been  of  the  opinion  that  a  name  used  for  two  quite 
different  plants  (at  the  same  time)  must  be  entirely  omitted.  But  when, 
1763,  he  published  the  second  editon  of  Sp.  plant.,  he  took  another 
view  of  the  matter,  as  there  the  two  plants  are  called  A,  indica  and  A. 
spicata  in  correspondence  with  the  correction  to  the  first  edition.  As 
Linnaeus  has  himself  conected  the  error  in  the  Sp.  plant.,  Ed.  1,  his  first 
species  name  ^'spicata*'  must  be  upheld  for  our  plant  and  not  the  second 
''suhspicata*\  which  he  has  himself  again  abandoned.  To  revive  the  name 
Avena  airoides  of  Koeler  (1802)  is  quite  out  of  the  question^  as  both 
names  of  Linnaeus  are  prior  to  it.  To  the  genus  Trisetum  the  species 
was  referred  by  Palisot  de  Beauvois,  but  as  he  used  the  species  name 
*'subspicaiuni'\  Richter  is  to  be  quoted  in  stead  of  him  for  the  re- 
ferring of  the  plant  to  that  genus. 

In  Ellesmereland  the  species  is  found  prlcipally  in  slopes  and  rock 
ledges,  especially  in  rookeries  and  other  places  with  a  richer  soil.  In 
the  Hayes  Sound  district  I  have  not  found  it. 

Occurrence.  Grinnell  Land :  on  Mount  Cartmel  and  Bellot  Island 
in  Lady  Franklin  Bay  (Hart),  also  in  Greely's  list.  South  coast: 
especially  in  the  archaean  territory ;  Fram  Fjord  in  several  places  (1609, 
1665);  Harbour  Fjord  at  Seagull  Rock  (2586),  Lake  Valley,  "green  patch" 
at  the  anchorage  (2154,  4001),  Barren  Vallies,  Western  Sound;  South 
Cape;  Muskox  Fjord;  Goose  Fjord,  rather  rare,  east  of  3rd  quarters 
(3479),  Gull  Cove  (in  the  rookery). 

Distribution:  East  and  West  Greenland,  Arctic  American  Ar- 
chipelago, Arctic  America,  Labrador,  Canada,  in  the  higher  mountains 
down  to  North  Carolina,  New  Mexico  and  California,  Alaska,  Pribilof 
Islands,  Arctic  Siberia,  Kamshatka,  Altai,  Caucasus,  Ural,  Arctic  Russia, 
Novaja  Semlja,  Spitsbergen,  Northern  Scandinavia,  mountains  of  Central 
Europe,  Iceland,  Columbia,  Peru,  Southern  South  America,  Tierra  del 
Fuego,  Campbell  Islands,  Tasmania. 
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Airsi  caespitosa,  L. 
var.  arctica,  (Trin.)  m. 

A,  ardica,  Trinius,  Gram.  gen.  et  spec,  1831;  RoTHRocKt  Fl,  Alaska;  Desckampaia 
brevifcHiaf  R.  Brown,  Chlor.  Melv.,  1823;  Grecly,  Rep.;  Hooker,  F1.  Bor. 
Amer.;  Seemann,  F1.  W.  Esk.  land.;  Ledebour,  F1.  Ross.;  Aira  brevifolia, 
Lange,  Consp.  Fl.  Groenl.;  Hartz,  Fun.  og  Karkr.;  Simmons,  Bot  Arb. ;  A. 
caespUosa  var.  brevifolia,  Gelert,  in  Ostenfeld,  Fl.  Arct.;  Kjellman,  in 
Vcgaexp.;  Trautvetter,  Consp.  Fl.  Nov.  Semi.;  A.  caespUosa  var.  borealis, 
Thadtvetter,  1.  c;  Andersson  &  Hesselman,  Spelsb.  kfirlv.  (?);  Aira  caespi' 
tosa  var.,  Trinius,  Spec  gram.;  A,  C(MSp,  f.  cUpina,  Kruusb,  List  E.  Greenl. 
(ex  p.?);  Deschatnpsia  caespitosa,  Hart,  Bot  Br.  Pol.  Exp.;  non  Aira  brevi* 
folia,  PuRSH,  Fl.  Amer.  sepL;  nee  A,  ec^espitosa  *  brevifolia,  M.  v.  Bieber- 
STEIN,  Fl.  Taur.  Cauc;  nee  A.  caesp.  var.  brevifolia,  Hartman,  Skand.  Fl., 
Ed.  2;  nee  Nathorst,  N.  W.  GrOnL 

Fig.  Trinius,  Spec  Gram.,  8,  T.  256;  Tab.  nostra  9,  fig.  7. 

At  the  first  glance,  the  plant  which  Rob.  Brown,  1.  c,  p.  33—34, 
described  as  Deschampsia  brevifolia  seems  so  very  unlike  Aira 
caespUosa,  that  one  does  not  even  think  that  they  belong  to  the  same 
genus.  But  on  closer  examination  it  appears,  that  only  relative  charac- 
ters separate  them:  the  arctic  plant  is  small  and  short,  coarsely  built, 
with  short,  often  somewhat  involute  leaves  and  coarse  more  or  less  inflated 
sheaths.  The  culm  leaves,  especially  the  uppermost  one,  are  very  short, 
sometimes  reduced  nearly  to  the  sheath  alone.  The  panicle  is  generally 
densely  contracted,  almost  spike-like.  Brown,  who  had  only  seen  a 
few  specimens  collected  in  Melville  Island,  could  hardly  realize  that  a 
plant  of  so  different  a  habit  could  belong  to  A.  caespitosa,  and  still  it 
would  be  tempting  enough  to  uphold  it  as  a  species,  did  not  intermedi- 
ate forms  connect  it  with  the  type  of  the  species  in  America  as  well 
as  in  Asia.  Hooker,  1.  c,  records  a  /?  major,  which  "seems  almost  to 
unite  D.  brevifolia  and  D.  caespitosa'*,  and  Trinius,  who  doubtless 
had  had  a  larger  material  of  intermediate  forms  at  his  disposal,  does 
not  hesitate  to  reduce  the  species  of  R.  Brown  to  a  form  of  the  latter 
(Spec,  gram.,  3,  T.  256).  The  same  is  done  by  later  authors,  who  have 
studied  those  connecting  forms  (cf.  works  of  Trautvetter,  Kjellman, 
and  others  quoted  above). 

Authentic  specimens  of  the  grass,  which  Trinius,  Gram.  gen.  et 
spec,  p.  56,  calls  A.  ardica,  I  have  not  seen,  but  on  the  authority  of 
Trinius  himself  (figure  quoted  above)  and  Ledebour,  1.  c,  4,  p.  422,  I 
must  assume  it  to  be  the  same  form  as  Brown  described.  Then  the 
name  of  Trinius  must  be  used,  as  that  of  Brown  must  be  cancelled 
on  several  accounts,  viz.,  Pursh  had  already,  1814  (I.  c),  described  an 
Aira  brevifolia  from  "the  plains  of  Missouri"   with  the  addition  "this 
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grass  is  the  most  common  in  these  plains.'*  What  he  understood  by 
this  name  I  have  not  been  able  to  find  out,  as  I  have  seen  no  spe- 
cimens and  as  I  have  not  found  it  mentioned  by  later  authors,  not  even 
as  a  synonym.  The  Index  Kewensis  has  it  as  an  upheld  species,  not 
as  a  synonym.  Moreover  there  exists  yet  another  older  Aira  with  the 
same  name,  that  of  Marsghall  v.  Bieberstein,  quoted  above,  and  that 
in  fact  is  a  variety  of  A.  caespUosa.  Hartman,  1.  c,  p.  25,  has  also 
reduced  it  to  a  variety  when  he,  quite  rightly  as  I  think,  identified  a 
plant  from  Jftmtland  with  the  sub-species  described  by  Bieberstein. 
This  name,  consequently  as  the  oldest,  must  be  used  for  the  plant  which 
is  found  in  several  places  in  northern  countries  (Faeroes,  Iceland,  Green- 
land) as  well  as  in  higher  mountains  (Caucasus,  Jamtland),  and  which 
is  distinguished  by  its  short  and  coarse  leaves,  but  has  an  open,  long- 
branched  panicle.  This  is  vndely  different  from  the  high-arctic  form, 
which  must  bear  the  name  given  by  Trinius. 

To  the  latter,  and  not  to  the  true  var.  hrevifoliay  where  Gelert, 
1.  c,  p.  113,  has  it,  the  synonym  var.  horedli8j  Trautv.  must  be  refer- 
red, as  this  author,  1.  c,  p.  86,  quotes  Trinius,  Spec.  Gram.,  T.  256  B, 
representing  a  specimen  of  var.  arctica  from  Unalaschka,  which  entirely 
agrees  with  the  arctic  ones. 

The  var.  brevifolia  of  Nathorst,  from  Ivsugigsok  in  north-western 
Greenland  will  be  mentioned  under  the  next  species;  his  plant  under  the 
same  name  from  Hare  Island  in  Danish  Greenland  is  a  small  form  of 
var.  brevifolia,  M.  v.  Bieberst.  But  a  plant  which  I  think  ought  to  be 
referred  to  var.  arctica  is  also  found  in  Greenland,  by  Hartz  at  Hold 
with  Hope  (1.  c,  p  348)  and  probably  already  by  the  German  expedi- 
tion in  1870.  The  Grinnell  Land  plant  of  Hart  is  quite  the  same  as 
mine  from  the  south  coast,  and  consequently  I  assume  that  of  Greely 
also  to  be  the  same. 

Kjellman,  Sib.  Nordk.  Fan.  Fl,  p.  274.  mentions  A.  caespitoaa  as 
one  of  the  typical  plants  of  the  "rutmark"  (polygon-fields);  in  Ellesmere- 
land  also  it  was  generally  found  in  clay  fields.  Sometimes  it  formed 
large  tufts  in  wet  soil  or  in  shallow  water,  it  was  rarely  found  in  a 
denser  vegetation.  It  flowered  late,  hardly  before  the  beginning  of 
August. 

Occurrence.  Grinnell  Land:  Discovery  Harbour  (Hart,  Greely). 
South  coast:  Fram  Fjord,  in  the  Western  valley,  along  the  river  (1636); 
Muskox  Fjord,  inner  part  (2141);  Goose  Fjord,  rather  common  in  the 
clay  fields;  specimens  from  Goose  Valley  (3271),  Ptarmigan  Gorge 
(3389).   east  of  3rd  quarters  (3438,  3485),   Midday  Knoll  (4245),  Yellow 
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Hill  (3577),  Falcon  Cliff  (3789).    West  coast:  Lands  End,  between  Bids- 
fjord  and  Baumann  Fjord,  Coal  Bay. 

Distribution:  Northern  East  Greenland  (cf.  above),  Arctic  Ameri- 
can Archipelago,  Arctic  America,  Sitcha,  Unalaschka,  Pribilof  Islands, 
Arctic  Siberia,  Novaja  Semija,  Spitsbergen  (?).  The  main  species  is 
spread  far  to  the  south,  and  even  in  Southern  South  America,  Tas- 
mania, and  New  Zealand. 


Aira  fiexuosa,  L. 

A,  fiexuosa,  Linnaeus,  Sp.  plant,  1753;  Gelert,  in  Ostenfelo,  F1.  Arct.;  Langb, 
Consp.  Fl.  Groenl.;  Simmons,  Bot  Arb.;  Hooker,  F1.  Bor.  Amer.;  Fbilden 
&  Geldart,  F1.  Kolguev;  A.  casspUoaa  var.  brevifolia,  Nathorst,  N.  W. 
Grdnl.,  ex  p.;  Deschampsia  flextu)8a,  Britton  <&  Brown,  lU.  Fl.;  Ledebour, 
Fl.  Ross. 

Fig.  FL  Dan.,  T.  157,  1322. 

The  form  in  which  A.  fiexuosa  appears  in  its  only  known  locality 
in  Ellesmereland  is  rather  peculiar  and  different  from  its  southern  forms. 
In  its  matlike  growth,  with  the  numerous  rather  long  leaves,  it  is 
reminiscent  to  a  certain  degree  of  A.  setacea,  Huds.,  but  the  leaves 
are  flat  and  the  resemblance  is  quite  limited  to  the  mode  of  growth. 
It  shows  more  resemblance  to  A.  fiexuosa  var.  monlana  f.  pallida^ 
Berlin,  Kftrlv.  sv.  exp.  Gr5nl.,  p.  77,  described  from  Ivigtut  in  southern 
Greenland.  Equally  with  this  it  has  a  straight  awn  which  is  included 
within  the  glumes  on  account  of  its  shortness.  This,  however,  may  be 
due  to  the  young  state  in  which  the  specimens  had  to  be  collected  as 
we  were  to  leave  the  place  where  it  grew.  During  the  whole  summer 
I  had  given  my  attention  to  the  large  mats  of  the  beautifully  green 
grass,  which  was,  however,  sterile  and  could  not  be  determined.  When 
I  was  obliged  to  take  specimens  of  it,  August  4,  1899,  it  had  just  begun 
to  show  its  panicles. 

The  dense  mats,  growing  among  moss  at  the  edge  of  a  pond, 
consisted  of  numerous  sterile  shoots  with  long,  narrow,  soft  and  lax 
leaves.  The  culms  at  the  time  mentioned,  were  quite  short,  even  the 
most  developed  had  not  yet  brought  the  base  of  the  panicles  above  the 
top  of  the  leaves.  The  panicle-branches  were  almost  glabrous,  2 — 3 
from  each  node;  the  spikelets  about  a  quarter  of  an  inch  long,  the 
glumes  reaching  about  two-thirds  of  the  length  of  the  spikelet.  Gener- 
ally one  flower  only  w€is  developed  in  the  spikelet;  both  pales  had 
awns  reaching  to  their  top  or  thereabout.  The  awn  was  straight  and 
not  twisted,   but  probably  it  might  have  become  more  like  the  typical 
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one  of  A.  flexiiosa,  if  the  specimens  had  been  allowed  to  develop 
further. 

This  form  perhaps  deserved  a  name,  but  as  my  materiel  is  so  small 
and  little-satisfying,  I  will  not  establish  any  new  variety  on  it. 

By  this  find,  the  area  of  A.  flexuosa  becomes  extended  nearly  10** 
to  the  north  of  the  highest  northern  places,  whence  it  is  previously  re- 
corded (Kolguev  Island,  and  Godhavn  (69*  140  ^^  Danish  Greenland)* 
However  it  grows  also  in  a  locality  between  the  latter  and  the  Ellesmere- 
land  one;  Nathorst's  Aira  from  Ivsugigsok  near  Cape  York  (76**  8^ 
has  proved  to  be  the  same  as  mine  from  Fram  Harbour.  Probably  it 
is  a  pioneer  of  the  species  which  has  reached  so  far  north  where  the 
plant  can  hardly  develop  fruit.  The  year  1899  was  rather  favorable, 
but  still  the  plant  had  only  just  begun  to  show  its  panicles  in  the  be- 
ginning of  August,  and,  as  there  were  no  old  ones  from  preceding  years 
to  be  seen  in  the  mats  of  leaves,  I  presume  that  the  flowering  is  rare, 
and  that  ripe  fruit  is  very  seldom  developed.  If  that  is  so,  it  must 
have  little  chance  of  spreading,  notwithstanding  the  abundant  develop- 
ment of  the  vegetative  system.  The  dense  mats  which  it  forms,  are 
such  as  not  to  be  easily  overlooked,  but  stiU  I  may  have  done  so,  for 
instance  during  the  excursions  early  in  the  summer,  to  the  interior  of 
Hayes  Sound. 

Occurrence.  East  coast:  at  the  largest  pond  on  the  North  side 
of  Fram  Harbour  (1412). 

Distribution:  Southern  East  Greenland,  West  Greenland,  La- 
brador, Canada,  New  Foundland  and  down  to  North  Carolina  and 
Tennessee,  North-western  America,  Siberia  (not  in  the  arctic  parts), 
Himalayas,  Caucasus,  all  over  Europe,  Faeroes,  Iceland,  Southern  South 
America,  Falkland  Islands. 

Arctagrostis  Isitifolm,  (R.  Br.)  Griseb. 

€olpodium  IcUifoliutn,  R.  Brown,  Chi  or.  Melv.,  1823;  Lange,  Consp.  Fl.  Groenl.; 
Nathorst,  N.  W.  Gr5n].;  Hart,  Bot  Br.  Pol.  Exp.;  Simmons,  Prel.  Rep.  et 
Bot  Arb.;  Hooker,  Fl.  Bor.  Amer.;  Kjellman,  in  Vegaexp.;  Feilden,  Fl.  pL 
Nov.  Zeml.;  Andersson  &  Hesselman,  Spetsb.  kftrW.;  Ardagrostis  IcUifoHa, 
Grisebach,  in  Ledebour,  Fl.  Ross.;  Gelert,  in  Ostenfeld,  Fl.  Arct;  Kruuse, 
List  E.  Greenl;  Greelt,  Rep.;  Britton  Se  Brown,  111.  Fi.;  Macoun,  PI. 
Pribilot 

Fig.  Fl.  Dan..  T.  23il;  Ostenfeld,  1.  c,  fig.  82.    . 

The  Ellesmereland  specimens  generally  are  not  very  large,  but  in 
especially  favorable  years  such  as  1902,  they  may  reach  a  height  of 
15  inches   or   more,   and    the    panicles    become    more  open.    Then  the 
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plant  probably  represents  the  var.  arundinacea,  such  as  it  is  described 
by  Grisebagh,  L  c,  p.  435  ( Vilfa  arundinacea,  Trinius,  Gram,  unifl.). 
Besides,  I  have  also  found  another  quite  opposite  form  which  is  much 
slenderer  in  all  parts  than  the  main  form;  however  it  grows  among 
the  latter.  The  leaves  are  only  half  as  broad  as  in  the  type,  the 
panicle  is  smaller,  narrower,  and  less  dense.  Probably  it  is  such  a 
form  which  Hooker,  1.  c,  p.  238,  has  described  as  Golp.  paudflorum. 

This  grass  grew  in  more  or  less  wet  places,  in  swamps,  along 
brooks,  and  in  clay  fields,  rarely  abundant.  Generally  the  panicle  first 
protruded  late  in  the  summer,  only  in  1902  I  saw  it  in  flower  about 
the  beginning  of  August 

Occurrence.  Grinnell  Land:  Discovery  Harbour,  Shift  Rudder 
Bay  (Hart,  Greely).  Hayes  Sound  region:  Twin  Glacier  Valley  (870), 
Cape  Viele  (863),  Eskimopolis  (835),  Lastraea  Valley  (853);  Cape  Ruther- 
ford in  the  plateau  and  the  slopes  (1154)  as  also  in  the  vallies.  South 
coast:  Fram  Fjord  in  several  places  (1624);  Harbour  Fjord,  Big  Valley 
(2335),  Lake  Valley,  Spade  Point,  Barren  Vallies  (2387),  Western  sound. 
Sir  Inglis  Peak;  Muskox  Fjord,  abundant  in  clay  fields  around  the 
Goose  and  Walrus  Fjords,  where  it  was  also  spread  in  the  higher 
tracts  and  especially  flourishing  there  in  1902;  specimens  from  the  low- 
land east  of  3rd  quarters  (3435).  West  coast;  Coal  Bay  in  Bauinann 
Fjord.  Here  also  the  narrow-leaved  variety  was  found  (3856),  which 
had  previously  been  seen  on  the  south  coast  in  the  Big  Valley  in 
Harbour  Fjord  (4249). 

Distribution:  Northern  East  and  West  Greenland,  Arctic  Ame- 
rican Archipelago,  Arctic  America,  Hudson  Bay  region,  Alaska,  Pribilof 
Islands,  St.  Lawrence  Island,  Siberia  down  to  Baical  and  Altai,  Arctic 
Russia,  Novaja  Semlja,  Spitsbergen,  Finmark. 


Alopecurus  alpinus,  Sm. 

A.  alpinus,  Smith,  Engl.  Boi,  1802;  Gelert,  in  Ostenfeld,  F1.  Arct;  Lange,  Gonsp. 
Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Nathorst,  N.  W.  GrOnl.;  Hart,  Bot  Br. 
Pol.  Exp.;  Greelt,  Rep.;  Simmons,  Prel.  Rep.  et  Boi  Arb.;  Hooker,  Fl.  Bor. 
Amer. ;  Britton  &  Brown,  HI.  Fl. ;  Magoun,  Fl.  Pribilof;  Kjellman,  in  Vegaexp. ; 
Ledebour,  Fl.  Ross.;  Feilden,  Fl.  pi.  Nov.  Zeml.;  Andersson  &  Hesselman, 
Spetsb.  kftrlv.;  A,  ovatus,  Hornemann,  FI.  Dan.,  Fasc.  27. 
Fig.  Engl.  Boi,  T.  1126;  Fl.  Dan.,  T.  1565. 

The   species   is   the   most  common  grass  of  Ellesmereland  and,  in 
fact,  is  one  of  the  commonest  of  all  plants  in  the  entire  country,  where 
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it  is  to  be  found  in  very  different  localities.  Indeed,  it  seems  to  thrive 
best  in  swamps,  where  it  is  never  lacking,  and  in  manured  soil  such 
as  in  old  places  of  habitation  and  in  rookeries,  where  it  may  be  very 
flourishing,  but  it  grows  also  in  slopes,  rock  ledges,  clay  plains,  gravel 
soil,  and  even  in  loose  sand.  In  dry  places  it  becomes  small,  narrow- 
leaved,  and  the  spike-like  panicle  becomes  short  and  almost  orbicular. 
One  form,  which  grew  in  slopes  down  to  the  river  of  the  Western  valley 
in  Fram  Fjord  (1623),  was  especially  peculiar.  It  flowered  sparingly, 
but  instead,  it  formed  quite  a  sward  of  creeping  shoots  with  short, 
narrow  leaves.  In  other  localities  in  the  same  fjord  Alopecurus  would 
reach  to  a  height  of  at  least  fifteen  inches,  but  nowhere  in  Ellesmere- 
land  have  I  seen  it  so  flourishing  as  in  the  rookeries  of  the  little  auk 
at  Foulke  Fjord.  Greely  speaks  of  specimens  12  and  18  inches  high 
as  of  frequent  occurrence  along  the  shores  of  Lake  Hazen  (1.  c,  p.  15). 
When  A.  alpinua,  as  is  commonly  the  case,  grows  in  water,  it  will 
often  develop  long  floating  leaves  like  those  of  JPleuropogon  or  Oly- 
ceria  fiuitans. 

In  flower  about  the  end  of  June  or  beginning  of  July;  (Greelt 
has  noted  it  as  being  in  bloom  already  June  18,  1883). 

Occurrence.  North  coast:  Ward  Hunt  Island  (?),  Cape  Joseph 
Henry,  Floeberg  Beach  (Hart).  Grinnell  Land:  spread  in  all  localities 
visited,  along  the  coast  and  in  the  interior  (Hart,  Greelt).  Hayes 
Sound  region,  common;  specimens  from:  SkrAling  Island  (1375),  Cape 
Rutherford  (306),  Fram  Harbour  (292),  Cocked  Hat  Island  (1265).  Bed- 
ford Pim  Island  (272).  Southern  East  coast:  Cape  Faraday  (Wetherill). 
South  coast:  common,  specimens  from  Fram  Fjord  (1623).  West  coast: 
Simmons  Peninsula  up  to  Lands  End,  between  Eidsfjord  and  Baumann 
Fjord,  Coal  Bay,  Braskerud  Plain  (699,  leg.  Isachsen),  probably  every- 
where. 

Distribution:  East  and  West  Greenland  (rare  in  the  south), 
Arctic  American  Archipelago,  Arctic  America,  Labrador,  Rocky  Mount- 
ains, Alaska,  Pribilof  Islands,  St.  Lawrence  Island,  Arctic  Siberia,  Altai, 
Ural,  Arctic  Russia,  Novaja  Semlja,  Spitsbergen,  Franz  Joseph  Land, 
Scotland. 
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Hierocbloa  alpina,  (Liuebl.)  Roem.  &  Schult. 

Aira  alpina,  Liljeblad,  Svensk  FL,  1798;  H.  alpiwi,  Roebcer  &  Sghultes,  Syst. 
Veg.,  2,  1817;  Gelert,  in  Ostenfeld,  F1.  Arct.;  Lange,  Consp.  Fl.  Groenl.; 
Kruuse,  List  E.  Greenl.;  Nathorst,  N.  W.  Gr5nl. ;  Hart,  Bot  Br.  Pol.  Exp.; 
Wetherill,  List  1894;  Hooker,  Fl.  Bor.  Amer.;  Kjellman,  in  Vegaexp.;  Lede- 
BouR,  FL  Ross.;  Feilden,  Fl.pl.  Nov.  Zeml.;  Andersson  &  Hesselbian,  Spetsb. 
karlv.;  Savastfina  aipi/nay  Britton  <&  Brown,  111.  Fl.;  Rowlee  &  Wiegaiid, 
List  Coraell  1896;  Helena  alpinus,  Swartz,  in  Willdenow,  Sp.  plant; 
Wahlenberg,  Fl.  Lapp. 

Fig.  Wahlenberg,  1.  c,  T.  2;  Sv.  Bot,  T.  438;  Fl.  Dan.,  T.  150a 

This  is  a  rare  plant  in  Ellesmereland  where  I  found  it  only  once, 
in  loose  gravel  in  front  of  a  glacier,  flowering  July  6,  1899.  It  formed 
large  compact  tufts. 

Occurrence.  Hayes  Sound:  Twin  Glacier  Valley  (869),  "Deserted 
Village"  (Hart).   South  coast:  neighbourhood  of  Fram  Fjord  (Wetherill). 

Distribution:  East  and  West  Greenland,  Arctic  American  Ar- 
chipelago, Arctic  America,  Labrador,  Mountains  of  New  England,  Alaska, 
Unalaschka,  St.  Lawrence  Island,  Arctic  and  Eastern  Siberia,  Altai, 
Caucasus,  Northern  Russia,  Novaja  Semlja,  Spitsbergen,  Northern 
Scandinavia,  Iceland,  Australia,  New  Zealand. 


Lyoopodiaoeae. 

Lycopodium  Selago,  L. 

L.  Sdctgo,  Linnaeus,  Sp.  plant,  1753;  Gelert,  in  Ostenffld,  Fl.  Arct;  Lange, 
Consp.  Fl.  Groenl. ;  Kruuse,  List  E.  Greenl. ;  Hart,  Bot  Br.  Pol.  Exp. ;  Greelt, 
Rep.;  Hooker,  Fl.  Bor.  Amer.;  Brttton  &  Brown,  111.  FL;  Macoun,  PI.  Pri- 
bilof;  Ledebour,  Fl.  Ross.;  Feilden,  Fl.  pi.  Nov.  Zeml.;  Andersson  &  Hessel- 
MAN.  Spetsb.  kflrlv. 

Fig.  Sv.  Bot,  T.  119;  Fl.  Dan..  T.  104. 

The  Ellesmereland  specimens  are  rather  small  and  have  the  leaves 
more  or  less  pressed  to  the  stem,  viz.,  they  may  be  referred  to  the  var. 
appressa,  Desv.,  which  does,  however,  go  over  without  any  definable 
limit  into  the  larger  common  form. 

It  is  rather  a  rare  plant,  found  in  wet  places  with  an  open  vege- 
tation. 

Occurrence.  Grinnell  Land:  Discovery  Harbour  (Greely  has 
omitted  it  in  his  list,  but  in  a  table  of  "mounted  specimens"  (I.  c,  1, 
p.  303)  it  is  to  be  found).  Hayes  Sound  region:  (mentioned  by  Hart 
without  locality),  Twin  Glacier  Valley  (880),  Cape  Viele  (865),  Lastraea 
Valley  (856),  Rutherford  Vallies  (1239),  Bedford  Pim  Island  (442).  South 
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coast:  only  in  the  archaean  territory  and  very  rare  there:  Fram  Fjord, 
at  a  lake  in  the  Western  Valley  (1648);  Harbour  Fjord,  in  the  Big 
Valley  (2344,  leg.  Sghei),  not  seen  in  the  lime-  and  sandstone  region. 

Distribution:  E^t  and  West  Greenland,  Arctic  American 
Archipelago,  Arctic  America,  Labrador,  higher  mountains  down  to  North 
Carolina,  Rocky  Mountains,  Alaska,  Pribilof  Islands,  Northern  and  Cen- 
tral Asia  and  Europe,  Novaja  Semija,  Spitsbergen,  Faeroes,  Iceland, 
Azores,  South  America,  Australia. 


JEqulsetaoeae. 

Equisetum  arvense,  L. 

E.  arvenae,  LiifiiAEUs,  Sp.  plant,  1753;  Milde,  Mod.  Equis.;  Gelert,  in  Ostenfeld, 
FI.  Arct;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Hart,  Bot  Br. 
Pol.  Exp.;  Grbelt,  Rep.;  Hooker,  FI.  Bor.  Amer.;  Brhton  &  Brow/i,  lit  F].; 
Macoun,  PJ.  Pribilof;  Kurtz,  Ft  Tschuktsch.;  Ledebour,  Fl.  Ross.;  Feildbr, 
Ft  pt  Nov.  Zemt;  Andersson  &  Hesselman,  Spetsb.  kftrlv.;  E,  arvense  f. 
iirdica,  Kruuse,  Jan  May. 

It  is  difficult  enough  to  refer  my  specimens  to  any  of  the  many 
forms  of  the  species,  that  have  been  named  by  different  authors,  but 
that  commingle  without  any  distinction.  Generally  such  small  forms 
with  prostrate,  assurgent,  sterile  stems  and  with  fertile  stems  that  bear 
sterile  branches  at  the  base,  are  referred  to  var.  alpestre,  Wahlenberg 
(Fl.  Lapp.,  p.  296).  The  description  there  ''caulibus  sterilibus  decum- 
bentibus**,  however,  applies  to  other  forms  besides  that  here  in  question, 
and  the  specimens  that  are  distributed  in  the  Herb.  Norm.,  fasc.  8,  n. 
99,  under  this  name  are  much  coarser  than  mine.  It  agrees  consider- 
ably better  with  E.  riparium,  Fries,  Mantissa  3,  p.  167—68,  and  with 
the  specimens  distributed  in  the  Herb.  Norm.,  fasc.  7,  n.  99.  Perhaps 
also  its  correspondence  with  var.  a/rcticum,  Rupr.  is  equally  good.  The 
figures  of  MiLDE,  1.  c,  T.  1,  figg.  11,  12,  13,  seem  to  imply,  that  the 
latter  form  is  somewhat  coarser  and  more  branched,  whereas  figg.  9  a, 
9  b,  10,  representing  var.  riparium,  (Fr.)  Milde,  resemble  my  speci- 
mens more  nearly.  I  think,  therefore,  that  the  latter  name  will  best 
apply  to  them.  I  have  seen  the  same  form,  in  the  Copenhagen  her- 
barium, from  East  Greenland,  Novaja  Semija  and  Spitsbergen,  generally 
under  the  name  E.  arvense  var.  alpestre,  Wahlenb.,  some  also,  when 
they  were  somewhat  larger,  were  called  var.  horeale,  (Bong.)  Milde. 

Principally  sterile  stems  appeared;  at  the  Rutherford  locaUty  also, 
however,   a  good  number  of  fertile  ones,  that  had  generally  begun  to 
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wither  at  the  time  of  the  collection  (July  26,  1899).  Probably  both 
kinds  of  stems  appear  about  the  same  time,  the  fertile  ones  perhaps  a 
little  earlier.    It  grew  among  moss  in  svamps  or  inundated  places. 

Occurrence.  Grinnell  Land:  Bellot  Island,  Discovery  Harbour 
(Hart,  Greely).  Hayes  Sound  region:  (recorded  by  Hart),  Rutherford 
Vallies  (1160).  South  coast:  Harbour  Fjord  in  the  Big  Valley  (2340), 
interior  of  the  Muskox  Fjord  (2118,  2138). 

Distribution  (all  forms  together):  East  and  West  Greenland, 
Arctic  American  Archipelago,  Arctic  America,  Rocky  Mountains,  and 
down  to  Virginia  and  California,  Alaska,  Unalaschka,  Pribilof  Islands, 
Northern  and  Central  Asia,  all  over  Europe,  Novaja  Semija,  Spitsbergen, 
Jan  Mayen,  Faeroes,  Iceland,  North  Africa,  Cape  Colony. 


Equisetum  variegatum,  Schleich. 

E.  variegatunit  Schleicher,  Cat.  pi.  Helv.,  1807;  Willdenow,  Sp.  plant;  Milde,  Mon. 
Equis.;  Gelert,  in  Ostenfbld,  Fi.  Arct.;  Lange,  Consp.  F].  GroenL;  Kruusb, 
List  EL  Greenl.;  Hart,  Bot  Br.  Pol.  Exp.;  Greelt,  Rep.;  Hooker,  Fl.  Bor. 
Amer.;  BRnrow  &  Brown,  III.  Fi.;  Magouiy,  PI.  Pribilof;  T«edebour,  FI.  Ross.; 
E,  tenettum,  AiiDERssoif  &  Hesselman,  Spetsb.  kftrW. 
Fig.  FI.  Dan.,  T.  2490. 

I  am  a  little  doubtful  about  this  plant,  as  I  have  seen  no  Elles- 
mereland  specimens  of  it.  However  I  may  have  forgotten,  during  my 
stay  in  London,  to  look  for  Hart*s  specimens,  and  as  a  confusion  with 
the  preceding  one  is  hardly  to  be  thought  of,  I  enter  it  here  on  the 
authority  of  Hart  and  Greelt.  Its  occurrence  in  Greenland  (for  in- 
stance in  the  north-eastern  coast)  and  in  the  Parry  Islands,  also  telLs 
in  favour  of  the  possibility  of  its  existence  in  Grinnell  Land. 

As  to  the  name,  there  is  a  difficulty  about  that  also;  a  name  exists 
from  1798,  E.  hiemale  A,  teneUum,  Lilj£blad,  Svensk  FL,  p.  384, 
which  Kroe  in  Hartman,  Skand.  FI.,  Ed.  12,  has  adopted  for  the  species. 
But  this  name  may  equally  well  apply  to  E,  scirpoideSt  Michaux,  1803. 
Indeed,  when  E.  variegattim,  and  the  last-mentioned  are  considered  as 
belonging  to  one  species,  there  might  be  the  question  of  adopting  the 
name  of  Liueblad  for  it,  but  I  think  that  it  is  better  to  use  the  other 
names,  the  meaning  of  which  is  not  subjected  to  any  doubt 

Greely,  1.  c,  mentions  clay  and  loamy  soil  as  the  habitat,  and 
adds  "infertile". 

Occurrence.  Grinnell  Land:  Discovery  Harbour,  Mount  Cartmel 
(Hart,  Greely). 
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Distribution:  Northern  East  Greenland,  West  Greenland,  Arctic 
American  Archipelago,  Arctic  America,  down  to  New  York,  New  Hamp- 
shire, Nebraska,  Nevada,  Pribilof  Islands,  Land  of  the  Chukches,  East 
Siberia,  Altai,  Northern  and  Central  Europe,  Novaja  Semlja,  Spitsber- 
gen, Iceland. 

Folypodlaoeae. 

Aspidium  fragrans,  (L.)  Sw. 

Polypodium  fragranSi  Linnaeus,  Sp.  plant,  1753;  A.  fragrans,  Swartz,  Syn.  FiU 
1806;  MiLDE,  FiJ.  Europ.;  Gelert,  in  Ostenfeld,  Fi.  Arct;  Kruuse,  List  E. 
Green].;  Hooker,  FI.  Bor.  Amer.;  Kurtz,  F1.  Chilcat  et  Fl.  Tschuktsch.; 
LaMrctea  fragranSy  Presl,  Pteridogr.;  Lange,  Consp.  Fl.  GroenL;  Simmons, 
Prel.  Rep.  et  Bot  Arb.;  Ambronn,  Kingua  Fjord;  Polysiicihum  fragrans, 
Ledebour,  Fl.  Ross.;  Dryopteris  frtigrans,  Schott,  Gen.  FiL;  Britton  & 
Brown,  Ml.  Fl. 

Fig.  Fl.  Dan.,  T.  2187. 

Naturally,  this  fern  is  rather  small  and  has  short  leaves  here  in 
the  most  northernly  place  where  it  is  found.  It  grew,  however,  in  great 
quantities  in  rock-clefts  together  with  mosses  and  other  plants,  and  as 
the  weather  was  fine  and  sunny  when  I  collected  it,  the  air  was  strongly 
perfumed  with  its  agreeable  scent  of  violets. 

Occurrence.  Hayes  Sound,  outer  pari,  in  the  Lastraea  Valley. 
Mr.  Bay  first  found  it  here  in  a  single  individual  (475)  in  the  autumn 
of  1898;  afterwards  I  found  it  there  in  plenty  during  the  next  sum- 
mer (842). 

Distribution:  East  and  West  Greenland,  Arctic  American  Archi- 
pelago, Arctic  America,  Labrador  and  down  to  the  Northern  United 
States,  Alaska,  Unalaschka,  Land  of  the  Chukches,  Arctic  and  Eastern 
Siberia,  Kamshatka,  mountains  of  Central  Asia,  Caucasus. 


Cystopteris  fragilis,  (L.)  Bernh. 

Pdlypodium  fragUef  Linnaeus,  Sp.  plant,  1753;  CfragUis,  Bernhardi,  Vers.  Anordn. 
Farmkr.,  1806 ;  Milde,  Fil.  Europ. ;  Luerssen,  Farnpfl. ;  Gelert,  in  Ostenfeld,  Fl. 
Arct;  Lange,  Consp.  Fl.  Groenl.;  Kruuse,  List  E.  Greenl.;  Hart,  Bot  Br. Pol. 
Exp.;  Greely,  Rep.;  Hooker,  FL  Bor.  Amer.;  Britton  <&  Brown,  111.  FL;  Roth- 
rock,  FL  Alaska;  Macoun,  PI.  Pribilof;  Kurtz,  FL  Tschuktsch.;  Ledebour,  FL 
Ross.;  Feilden,  FL  pL  Nov.  ZemL;  Andersson  &  Hesselman,  Spetsb.  kftrlv.; 
Kruuse,  Jan  May. 

Fig.  FL  Dan.,  T.  401;  Luerssen,  L  c,  fig.  155—159. 

It  might  perhaps  be  possible  to  distinguish  in  my  material  some  of 
the  many  forms  of  this  species,   which  Milde  and  Luehssen  adopt  in 
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their  above-quoted  works.  They  seem,  however,  to  be  so  little  constant 
and  so  connected  by  intermediate  forms,  that  it  is  of  rather  little  inter- 
est to  distinguish  them.  It  grew  principally  in  clefts  of  rock  and  was 
not  rare  in  the  archaean  districts. 

Occurrence.  Grinnell  Land:  Cape  Murchison,  Discovery  Harbour, 
Bellot  Island  (Hart,  Greely).  Hayes  Sound  region:  mouth  of  Flagler 
Fjord,  Lastraea  Valley  (839),  north  side  of  Fram  Harbour  (1100),  also 
recorded  by  Hart  for  Hayes  Sound  and  Cape  Sabine  (Bedford  Pim  Is- 
land), and  by  Th.  Holm  from  the  Weyprecht  Islands  (leg.  Stein).  South 
coast:  Fram  Fjord  (1613);  Harbour  Fjord,  Big  Valley,  Seagull  Rock 
(2591),  Spade  Point,  Lake  Valley,  "green  patch"  (2553),  Western  sound 
(2442),  Sir  Inglis  Peak;  on  limestone  it  was  found  only  at  Falcon  Cliff 
(2878)  in  the  Goose  Fjord,  where  it  grew  abundantly. 

Distribution:  East  and  West  Greenland,  Arctic  American  Archi- 
pelago, Arctic  America,  and  in  the  mountains  down  to  South  America, 
Unalaschka,  Pribilof  Islands,  Kurile  islands,  in  Asia  down  to  the  Hima- 
layas, Caucasus  and  Asia  Minor,  Cyprus,  all  over  Europe,  Novaja 
Semija,  Spitsbergen,  Jan  Mayen,  Iceland,  Faeroes,  Algiers,  Cape  Verde 
Islands,  Sandwich  Islands,  Van  Diemens  Land,  New  Zealand,  Kerguelen 
islands. 

Woodsia  ilvensis,  (L.)  R.  Br. 
var.  alpina,  (Bolt.),  Ascsiers.  &  Graebn. 

AcrosHchum  alpinum,  Bolton,  Fil.  brit,  1785;  A.hyperboreum,LnjEBhAD,  Acrostich.; 
Woodsia  hyperborean  R.  Brown,  Woodsia;  Lange,  Consp.  Fl.  Groenl.:  Hart, 
Bot  Br.  PoL  Exp.;  Hooker,  Fl.  BonAmer.;  Ledebour,  FI.  Ross.;  W.  hyp, 
A  (Mrvoniea,  Milde,  Fil.  Europ.;  Luerssen,  Farnpfl.;  W,  alpinaf  S.  F.  Gray, 
Nat  Arr.  Br.  pi. ;  Britton  &  Brown,  111.  Fl. ;  W.  Uvensis  fi  alpina,  Ascher- 
soN  <&  Graebner,  Syn.  Mitteleur.  Fl. ;  Gelert,  in  Ostenfeld,  Fl.  Arct;  Kruuse, 
List  K  Greenl. 

Fig.  Fl.  Dan.,  T.  292. 

I  do  not  think  that  this  plant  can  be  held  apart  from  W.  Uvensia 
as  a  separate  species,  and  even  to  W.  glabella  its  likeness  is  so  great, 
that  I  overlooked  it  in  collecting  the  latter,  and  found  it  first  among  the 
collected  specimens  when  examining  them  after  our  return. 

It  grew  in  rock-clefts  together  with  Cystopteris. 

Occurrence.  Hayes  Sound:  first  mentioned  by  Hart  from  "Ed- 
wards Grief";  collected  by  myself  at  Cape  Viele  (4264).  It  may  have 
been  overlooked  in  other  places  in  the  same  region,  but  hardly  on  the 
south  coast. 

Distribution  (var.  alpina):  East  and  West  Greenland,  Arctic 
American  Archipelago,   Arctic  America,   Labrador,   down  to  New  York, 
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Maine,  Ontario,  Alaska,  £ast  Siberia,  mountains  of  Central  Asia,  Ural, 
Northern  Russia,  Scandinavian  mountains.  Central  European  mountains, 
Great  Britain,  Iceland.  The  main  form  has  about  the  same  distribution, 
only  a  little  wider. 

Woodsia  glahellsby  R.  Br. 

W*  glahdla,  R.  Brown,  in  Richaroson,  App.  Franklin  1,  1823;  Lange,  Consp.  Fl. 
Groenl. ;  Hart,  Bot.  Br.  Pol.  Exp. ;  Hooker,  Fl.  Bor.  Amer. ;  Brittow  &  Brown, 
ni.  FL;  Kurtz,  Fl.  Tschuktsch.;  Ledebour,  FI.  Ross.;  Andersson  &  Hessel- 
MAN»  Spetsb.  k&rlv. ;  Luerssen,  Farnpfl.;  W,  hyperborea  var.  gUibeUa,  Traut- 
vetter,  Syll.  Sib.  bor.  or.;  W,  tlvensis  var.  glc^beUa,  Gelert,  in  Ostenfeld, 
Fl.  Arci;  Kruuse,  List  E.  Greenl. 

Fig.  Hooker,  1.  c,  2,  T.  237;  FI.  Dan.,  T. 


In  my  opinion,  this  plant  differs  sufficiently  from  both  forms  of 
W.  Uvensis  to  obtain  the  rank  of  separate  species,  and  not  to  be 
thrown  in  with  it  as  Trautvetter  and  Gelert  have  done.  The  inter- 
mediate forms  in  the  Copenhagen  collection,  of  which  Gelert  speaks 
(1.  c,  p.  8),  may,  in  my  6pinion,  always  without  hesitation  be  placed 
under  one  of  them. 

The  characters  which  especially  distinguish  W.  glabella  from  the 
last  species  are:  —  the  stipes  is  covered  with  scales  only  below  the 
node,  up  to  the  first  pair  of  leaflets  there  may  be  a  few  hairs,  but  no 
scales;  the  whole  rachis  and  the  leaflets  are  entirely  glabrous;  the  lower 
leaflets  are  more  rounded  than  in  W.  UvensiSt  deeply  intersected,  with 
cuneate  lobes;  the  veins  of  the  leaflet  distinctly  visible,  divergent,  in 
W.  Uvensis  so  obscure  as  to  be  hardly  visible  even  if  the  leaf  is  held 
up  to  the  light. 

It  grew  in  rockclefts  and  was  doubtless  more  spread  than  the 
preceding  one. 

Occurrence.  Hayes  Sound  region :  "Edwards  Grief"  (Hart),  Twin 
Glacier  VaUey  (Hart,  851),  Cape  Viele  (866),  Lastraea  Valley  (1238), 
low  point  west  of  Cape  Rutherford  (1348).  South  coast :  Harbour  Fjord, 
Big  Valley,  Seagull  Rock,  Spade  point  (2529),  Lake  Valley  and  the 
precipices  east  of  the  anchorage  (2036,  2235,  2459,  2536,  2543)  to  the 
"green  patch"  (1861,  2554),  Western  Sound,  valley  on  Sir  Inglis  Peak 
(2165).    Not  found  outside  the  archaean  territory. 

Distribution:  East  and  West  Greenland,  Arctic  American  Archi- 
pelago, Arctic  America  and  down  to  Lake  Superior  and  the  North- 
western United  States,  Alaska,  Land  of  the  Chukches,  East  Siberia, 
Kamshatka,  mouth  of  the  Lena  River,  Ural,  Arctic  Russia,  Spitsbergen, 
Northern  Scandinavia,  the  Alps. 
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Handl.,  26,  Afd.  3,  No.  1.    Stockholm  1900.  (Spet^.  kOrlv.) 

Am>ERS80N,  N.  J.,  Cyperaceae  Scandinaviae.    Stockholm  1849.  (Oyp-  Scand.) 

—  Skandinaviens  vftxter.     2.   Skandinaviens  Gramin^er.    Stockholm  1852. 

(Skand.  Gram.) 
AsGHERsoN,  P.,  &  Graebner,  P.,  Flora  des  nordost-deutschen  Flachlandes  (ausser 

Ostpreussen).    Berlin  1898-99.  {Fl.  Nordostd,  Flachl.) 

—  Synopsis  der  Mitteleuropeischen  Flora,  Bd.  2,  Liefg.  8—9,  Leipzig  1899. 

{Syn  Mittdeur.  Fl.) 
Bailey,  L.  H.,  Notes  on  Carex,  11.    Mem.  Torrey  Bot  Club,  1.  1889. 

—  —       .       -       17.     Bull.    Torrey  Bot.  Club,  20.    1893. 

{Not  on  Carex) 
Bartling,  F.  G.,  Beitrfige  zur  Flora  der  Osterreichischen  Ktlstenlftnder.    Beitr. 

zur  Botanik  von  Batrling  u.  Wendland  IL  G5ttingen  1825.  (Beitr.) 

Berlin,   A.,   Kftrlvftxter   insamlade   under  den  svenska  expeditionen  till  GrOn- 

land  1883.    K.  Sv.  Vet  Akad.    Ofvers.  1834.  {Kdrlv.  80.  exp.  Qrdnl) 

Bernhardi,  J.   J.,  Dritter  Versuch  einer  Anordnung  der  Farrnkrftuter.     Neues 

Journal  f.  d.  Botanik,  herausg.  v.  Sghrader.    Erfurt  1806. 

{Vers.  Anord.  Farrhkr.) 
Beurung,  P.  J.,  Luzularum  Scandinaviae  Conspectus.    Bot.  Not  1853. 

{Lue.  Scand.  Consp.) 
Blytt,  a.,  Norges  Flora.    Kristiania  1902-05.  {Norg,  Fl.) 

Blytt,  N.  M.,  Norges  Flora.    Kristiania  1861.  [Norg.  Fl) 

Bolton,  J.,  Filices  britannicae.    Leeds  1785.  {FU.  Brit.) 

BRrrroN,  N.  L.,  &  Brown,   H.  A.,  An  Illustrated  Flora  of  the  northern  United 

States,   Canada  and  the  British  Possessions  from  Newfoundland  to  the 

parallel   of  the   southern    Boundary  of  Virginia  and  from  the  Atlantic 

Ocean  westward  to  the  102  meridian,  1-3,  New  York  1896-98.  {lU.  Fl.) 

Brown,  Rob.,  On  Woodsia,  a  new  genus  of  ferns.    Transact.  Linn.  Soc.  London, 

VoL  11,  1812.  {Woodsia) 
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Brown,  Rob.,  List  of  plants,  collected  on  the  coasts  of  Baffin  Bay  from  lai 
70°  SCy  to  76°  i^  on  the  east  side  and  at  Possession  Bay  on  the  west 
side.     In  Ross,  J.,  A  Voyage  of  Discovery  etc.    London  1819.        [List  of  pi,) 

—  Chloris  Melvilliana.  A  list  of  plants  collected  in  Melville  Island  in  the 
year  1820  by  the  officers  of  the  voyage  of  Discovery  under  the  orders  of 
Captain  Parry.  London  1823.  Also  as  an  Appendix  in  Parry,  W.  E., 
Journal  of  a  Voyage  for  the  discovery  of  a  north-west  passage,  etc 
London  1821.  {Ghlor.  Mdv.) 

—  Miscellaneous  Botanical  Works,  London  1866—7.  (Misc.  Bot  W,) 
BucHENAU,   F.,   Monographia  Juncacearum.     Englers  Bot.  Jahrb^  12.    Leipzig 

1890.  (Hon.  June) 

BuNGE,   A.    v.,   Verzeichniss   der  im  Jahre  1832  im  Ostlichen  Theile  des  Altai- 

gebirges  gesammelten  Pflanzen     Petersburg  1836.    Also  in  Mem.  Acud. 

Imper.  d.  Sciences  de  St  Petersbourg,  T.  2.  1835.  (Vers,  AUai  Pfl.) 

Campdeba,   F.,   Monographie   des  Rumex  pr^c^d^e  de  quelques  vues  g^n^rales 

sur  la  famille  des  Polygon^es.    Paris  1819.  (Mon,  Bum.) 

Chamisso,  a.  v.,  <fc  ScHLECHTENDAL,  D.  V.,  De  plautis  in  expeditione  speculatoria 

Romanzoffiana  observatis.    Linnaea  1,  2,  6.    Berlin  1826,  27,  31. 

(PI,  Bomaneoff,) 
Clairville,  J.  P.  DE,  Manuel  d'herbarisation  en  Suisse,  etc.    Wintherthur  1811. 

(Ifan.  Suisse) 
Dahlstedt,  H.,  Studier  5fver  arktiska  Taraxaca.     Arkiv  f.  Bot  4.    Stockholm 

19(^.  (Stud,  arkt.  Tarax,) 

Dalla   Torre,   K.  W.  v.,  Anleitung  zum  Beobachten  und  zum  Bestimmen  der 

Alpenpflanzen.    Wien  1882.  (Best,  Alpenpfl.) 

Davis,  K.    C,   Native   and  cultivated   Ranunculi  of  North  America  and  segre* 

gated  Genera.    Minn.  Bot.  Stud.  1900.  (Bern,  N,  Amer,) 

Degandolle,  a.  p.,  Regni  vegetabilis  systema  naturale.    Paris  1818—21.     (Systema) 

—  Prodromus  systematis  naturalis  regni  vegetabilis.  Paris  1824—73.  (Prodr,) 
Degandolle,  Alph.,  Monographie  des  Campanulac^es.  Paris  1830.  (Monogr.  Camp,) 
De  Range,  C.  E.,  &  Feilden,  H.  W.,  Appendix  15,  Geology.    On  the  geological 

structure   of  the   coasts   of  Grinnell   Land  and  Hall  Basin.     In  Nares, 

Narrative,  London  1878.  (App,  15,  Oeology) 

Desfontaines,   M.,   Tableau   de  TEcole   de    Botanique    du  Museum   d'histoire 

naturelle.    Paris  1804.  (Tableau  de  V:^le  de  BoUmique) 

Dewey,   C,   Caricography.     Amer.   Journ.   of  Sc.  a.  Arts  1826.    Appendix  ib. 

1835.  (Caricogr,) 

Don,   D.,  a  monograph  of  the  Genus  Saxifraga.     Transact.  Linn.  Soc.  V.  13. 

London  1821.  (Man,  Saxifr.) 

—  An  attempt  at  a  new  arrangement  of  the  Ericaceae.  Edinburgh  N. 
Philos.  Journ.  Vol.  18.  1834.  (Arrang,  Brie.) 

Drejer,  S.,  Flora  excursoria  hafniensis.    K5benhavn  1838.  (Fl,  exc,  hafn.) 

—  Revisio  critica  Caricum  borealium  in  terris  ^ub  imperio  Danico  jacentibus 
inventarum.    Kreyers  Naturh.  Tidsskr.,  3,  Kobenhavn  1841.       (Bev,  Car.  bor,) 

Druce,  G.  Claridge,  On   the  British  Species  of  Sea-thrifts  and  Sea-lavenders. 

Journ.  Linn.  Soc.  V.  34,  Botany.    London  1901.  (Brii.  SeaXkrifts) 

DuRAND,  E.,  Enumeration  of  Plants,  etc.     In  Kane,  E.  K.,  Arctic  Explorations  in 

the  years  1853,  54,  55.    Philadelphia  1856.  (Enwm.  pi) 

—  Plantae  Kaneanae  Groenlandicae.  Journ.  Acad.  Nat  Sciences  of  Phila- 
delphia, Vol.  7,  Ser.  2,  1856.  (PI  Kan,) 

Durand,  E.,  James,  Th.  P.,  &  Ashmead,  S.,  Enumeration. of  the  Arctic  Plants 
collected  by  Dr.  J.  J.  Hates  in  his  Exploration  of  Smith's  Sound,  etc. 
Proceed.  Acad.  Nat  Sciences  of  Philadelphia  1863.  (Enum,  pi.  Smith  S,) 

Dus^N,  P.,  Zur  Kenntniss  der  Gefi&sspflanzen  Ostgr5nlauds.  Bih.  t  K.  Sv.  Vet 

Akad.  Handl.  Bd.  27,  Afd.  3.    Stockhohn  1901.  (Gefdsspfl,  Ostgrdnl,) 
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Ehrhart  F.,  Beitrftge  zur  Naturkunde,  etc.    Hannoyer  &  Osnabrack  1790. 

(Bettr.  Naitirk.) 
Engler,   a.,   Monographie    der    Gattung    Saxifraga,    mit    besonderer    Berack- 

sichtigung  der  geographischen  Verhftltnisse.    Breslau  1872.         (Mon.  Saxifr,) 
Engler,   a.,   &  Prantl,   K.,  Die  naiOrlichen  Pflanzenfamilien.    Leipzig  1887— 

1905.  {Pflanffenfam.) 

Feilden,  H.  W.,  The  flowering  plants  of  Novaja  Zemlja,  etc.   Repr.  from  Journ. 

of  Botany  189a  (Fl.  PI.  Nov.  Zeml) 

Feilden,   H.   W.  &  Geldart,   H.   D.,   A  contribution  to  the  flora  of  Kolguev. 

Transact.  Norfolk  &  Norwich  Naturalists  Soc  Vol.  6,  1896.  [Fl.  Kolguev) 

Fenzl,   E.,   Versuch   einer  Darstellung  der   geographischen  Verbreitungs-  und 

Vertheilungs-Verhftltnisse  der  natttrlichen  Familie  der  Aisineen.      Wien 

1833.  {Verhr.  d.  Alsin.) 

Fernald,   M.  L.,   North   American  Species  of  Eriophonim.     Rhodora,  Vol.  7, 

1905.  {N.  Am.  Erioph.) 

Fleischer,  J.  G.,  Flora  der  deutschen  Ostseeproyinzen  Esth-,  Liy-  und  Kurland, 

herausgegeben  yon  E.  Lindemann.    Mitau  and  Leipzig  1839.     (Fl.  Oslseeprov.) 
FioRA  Danica,  1-17.    Kebenhavn  1761-1877.  (Fl.  Dan.) 

Franghet,  a.,  Monographie  du  genre  Chrysosplenium  Toum.   Nouv.    Archives 

du  Museum  3e.  Serie.    Paris  1891.  (Mon.  Chrysospl.) 

Fries,  E.,  Novitiarum  Florae  Suecicae  Mantissa  I— III.  Lund  <&  Upsala  1832—42. 

(Mantissa) 

—  Underr&ttelse   om   Kobresia  nardina  Horn.  Bot.  Not  1839. 

(Und.  Kobr.  nard.) 

—  Sileneae   Scandinaviae   in   genera  naturalia   disposita.     Bot.  Not  1842. 

(SU.  Seand.) 

—  Summa  vegetabilium  Scandinaviae.   Upsala  1845.  (Sum.  Veg.  Scand.) 
Fries,  Th.  M.,  lakttagelser  r5rande  n&gra  arktiska  vftxter.    Bot  Not  1858. 

^  (lakt.  arkt.  vdxt.) 

—  Tillftgg  till   Spetsbergens  Fanerogam-flora.    K.  Sv.  Vet  Akad.    Ofvers. 
1869.  (TiU.  Spdsb.  Fan.  Fl.) 

—  Om  Novaja  Semljas  vegetation.    Bot  Not  1873.  (Nov.  Semi.  Veg.) 
Gaertner,  J.,  De  fructibus  et  seminibus  plantarum,  etc    Stuttgart  1788. 

(Frud.  et  sem.  plant.) 
Gaudin,  J.  F.  G.  P.,  Agrostologia  helvetica.    Paris  and  Geneve  1811. 

(Agrostol.  Helv.) 
Gelert,  0.,  Notes  on  Arctic  Plants.    Botan.  Tidskr.  Vol.  21.    Kobenhavn  1898. 

(Not.  Arct.  PI) 
Gilibert,  J.  E.,  Flora  lithuanica.    Grodno  and  Wilna  1781—82.  (Fl.  lithuan.) 

Goldie,  J.,  Description  of  some  new  and  rare  Plants  discovered  in  Canada  in 
the  year  1819.    Edinburgh  New  Philos.  Journ.    Vol.  6,  Apr.  1822. 

(Descr,  pi.  Canada) 
Gray,   Asa,    Manual    of  the    Botany  of  the   northern  United  States.    Ed.  2. 

New  York  1856.  (Bot.  N.  Un.  St.) 

—  Enumeration  of  the  plants  of  Dr.  Parry's  Collection  in  the  Rocky  Moun- 
tains (continuation).    Amer.  Journ.   of  Science  a.  Arts,   Ser.  2,  Vol.  34, 

•  New  Haven  1862.  (PI  Bocky  Mtns.) 

—  Synoptical  Flora  of  North  America.    Vol.  2,  P.  1.    New  York  1878. 

(Syn.  Fl.  N.  Am.) 
Gray,  S.  F.,  A  ^  natural  Arrangement  of  British  Plants.    London  1821. 

(Nat.  Arr.  Br.  PI.) 
Greely,  a.  W.,  Three  years  of  Arctic  Service,  etc.    London  1886.         (Three  Tears) 

—  Report  of  the   proceedings   of  the   United  States   expedition   to  Lady 
Franklin'  Bay,  Grinnell  Land.    Washington  188a  (Bep.) 

Greville,   R.   K.,    Description   of  a  new  species  of  Potentilla,  from  the  West 
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coast   of  Greenland;   with  some   account  of  the   Arctic   Flora.     Mem. 

Wemerian  Nat  Hist.  Soc.  V.  3.    Edinburgh  1821.  (Descr.  Pot.) 

GrOnlund,  Cur.,  Islands  Flora.    K5benhavn  1881.  (laL  Fl) 

Hackel,  E.,  Monographia  Festucacearum  europaearum.    Kassel  and  Berlin  1882. 

(Mon,  Fed,) 
Hart,   H.   C,   On   the   Botany   of   the   British  Polar  Expedition  of  1875-76. 

Reprinted  from  the  Journ.  of  Boi    London  1880.   .  (Bot.  Br,  Pol  Exp.) 

Hartman,  C.  J.,  Skandinaviens  Flora.    Ed.  1-11,  Stockholm  1820—79,  Ed.  12, 

by  Krok,  T.  0.  B.  N.,  Stockholm  1899  (only  begun).  {Skand.  Fl,) 

—  Svensk  och  Norsk  Excursionsflora.    Stockholm  1846.  {ExcursioHsfl,) 
Hartz,  N.,  Fanerogamer  og  Earkryptogamer  fra  Nordost-Gronland  c.  75°— 70*^ 

N.  Br.  og  Angmagsalik  c.  65°  40^  N,  Br.      Medd.  om  Gronl.  18,  Koben- 
havn  1895.  {Fan,  o,  Xorfcr.) 

Hayes.  J.  J.,  The  open  Polar  Sea.    London  1867.  (Op,  Pol.  Sea) 

Hill,  J.,  Hortus  Kewensis,  sistens,  etc.    London  1768.  (Hort.  Kew.) 

Hoffman,  G.  F.,  Deutschlands  Flora  oder  botanisches  Taschenbuch  auf  das 
Jahr  1791.    Erlangen  1791. 

—  —    —    far  das  Jahr  1800.    Erlangen  1800.  [Bot.  Taschenb.) 
Holm,   Th.,    Novaia-Zemlias's  Vegetation,   saerligt   dens   Phanerogamer.      Re- 
printed   from   Dijmphna-Togtets  zoologisk-botaniske    Udbytte.     Keben- 
havn  1885.                                                                                  {Nov,  Zeml,  Veg.) 

—  Contributions  to  the  flora  of  Greenland.  Proceed.  Acad.  Nat  Sciences 
Philadelphia  1895.  {Contr.  Fl,  Greetd.) 

—  Catalogue  of  Plants  —  —  —  Baffin  Land  and  West  coast  of  Greenland. 
Bull.  Torrey  Bot  Club  1900.  (Cat,  pi,  Baffin  L.) 

Hooker,  J.  D.,  An  Account  of  the  plants  collected  by  Dr.  Walker  in  Green- 
land and  Arctic  America,  etc.  Journ.  Proceed.  Linn.  Soc.  Botany,  Vol. 
5.  1862.  (Account  Walker) 

—  Outlines  of  the  distribution  of  Arctic  Plants.    Transact  Linn.  Soc.,  Vol. 

23,  London  1862.  (OuU,  of  Distrib.) 

—  Appendix  14,  Botany.  In  Nares,  G.  S.,  Narrative  of  a  voyage  to  the 
Polar  Sea  during  1875-76.    London  187a  (App.  Nares) 

Hooker,  W.  J.,  Botanical  Appendix.  In  Appendix  to  Captain  Parry's  Journal 
of  a  Second  Voyage  for  the  discovery  of  a  north-west  passage,  etc. 
London  1825.  (Bot.  App.  Parry  II) 

—  Some  account  of  a  colltsction  of  Arctic  Plants  formed  by  Edward  Sabine, 

etc.    Transact  Linn.  Soc.  Vol.  14,  London  1825.  (Arct.  pi.  Sabine) 

—  Flora  boreali-americana,  etc.    London  1840.  (Fl,  Bor.  Amer,) 

—  &  Arnott,  G.  a.  W.,  The  Botany  of  Capt  Beechey's  Voyage,  etc. 
London  1841.  (Bot.  Beechey) 

HoppE,  D.  H..  Abhandlung  Qber  die  in  Deutschland  wild  wachsenden  Arten 
des  Wollgrases  (Eriophorum  L.).  Hoppe's  Bot  Taschenbuch  auf  das 
Jahr  180O.    Regensburg  1800.  (Arten  d,  WoUgr.) 

—  Caricologia  germanica  oder  Aufz&hlung  der  in  Deutschland  wildwachsenden 
Riedgr&ser.    Leipzig  1826.  (Caric,  germ.) 

—  &  Sturm,  J.,  Caricologia  germanica  oder  Beschreibungen  und  Ab- 
bildungen  aller  in  Deutschland  wildwachsenden  Seggen.  (Sturm, 
Deutschlands  Flora,  1.  Abth.).    NOrnberg  1835.  (Car.  DeutscM.  Fl.) 

HoRMEMANN,  J.  W.,  Dansk  oeconomisk  Plaiitelaere,  I,  Ed.  3.     Kobenhavn  1821. 

II,  -  1837. 

(Dansk  oec.  Plantd.) 

—  Nomenclatura  Florae  Danicae  emendata.    Rebenhavn  1827.      (Nom.  Fl  Dan.) 
Host,  N.  T.,  Icones  et  descriptiones  graminum  austriacorum.     Wien  1801  —  1809. 

(Ic.  descr.  gram.  Austr.) . 
Jacquin,  N.  J.,  Miscellanea  austriaca  ad  Botanicam,  etc     Wien  1778.    (Misc.  austr.) 
Kjellman,   F.   R.,   In   Vegaexpeditionens   Vetenskapliga  lakttagelser.     Stock- 
holm  1882—83.     (1  have   for   shortness  sake  not  always  repeated  the 
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titles  of  the   different   treatises  of  the  author  published  in  this  work). 

{In  Vegaexp,) 
Kjellman,    F.     R.,    Asiatiska   Beringssundskusteps  fanerogamflora.   Vegaexp. 

Vetensk.  lakttagelser  1.    Stockholm  1882.  (As,  Beringss,  Fan,) 

—  Om  vaxtligheten  p&  Sibiriens  nordkust.    Ibid.  (Ydod.  Sibir,  nordk.) 

—  Sibiriska  nordkustens  fanerogamflora.    Ibid.  (Sibir.  nordk.  fan.) 

—  Fanerogamer  fr&n  Vesteskim&ernas  land.    Ibid.  2.    Stockholm  1883. 

(Fan.  Vestesk.  land) 

—  Fanerogamfloran  p&  S:t  Lawrence-Gn.    Ibid.  (Fan.  St,  Lawr.) 

—  Ur  polarvaxtemas  lif.  In  NordenskiOld,  A.  E.,  Studier  och  forskningar, 
foranledda  af  mina  resor  i  hOga  norden.    Stockholm  1884.  (Polarv.  lif), 

—  &  LuiidstrOm,  a.  N.,  Fanerogamer  fr&n  Novaja  Semija,  Waigatsch  och 
Chabarova.    Vegaexp.  Vetensk.  lakttagelser,  1.  Stockholm  1882. 

(Fan,  Nov.  Send.) 
Koch,  G.  D.  J.,  Synopsis  Florae  Germanicae  et  Helveticae,  etc. 
Ed.  1.    Frankfurt  a/M  1835-37. 

Ed.  2.    Leipzig  1843-46.  (Syn,  Fl  Qerm.) 

Koch,  K.,  Beitrftge  zu  einer  Flora  des  Orientes.    Linnaea,  V.  21.    Halle  1848. 

(BeOr.  Fl,  Orient,) 
KoELER,  G.  L.,  Descriptio  graminum  in  Gallia  et  Germania  sponte  nascentium, 

etc    Frankfurt  1802.  (Descr,  gram.) 

Krok,  T.  0.  B.  N.,  Tvftnne   i   Finmarken  Aterfunna  fanerogamer.    Bot.  Not 

1899.  (Finm.  fan.) 

Kruusb,  C,  Jan  Mayens  Karplanter.    Botan.  Tidsskr.  V.  24,  1902.  (Jan  May.) 

—  List  of  the  phanerogams  and  vascular  cryptogams  found  on  the  coast 
75^—66°  20*  lat  N.  of  East  Greenland.  Medd.  om  GrOnl.  30,  Koben- 
havn  1905.  (List  E.  Qreenl.) 

Kurtz,  F.,  Flora  des  Chilcatgebietes  im  sfldGstlichen  Alaska.    Englers  JahrbQch. 

Leipzig  1895.  (Fl.  ChUcal) 

—  Flora  der  Tsehuktschenhalbinsel.    Ibid.  (Fl.  Tschuktsch.) 
Laestadius,   L.   L.,   Botaniska   Anmftrkningar   gjorda   i   Lappmarken   och  till- 

grftnsande  landsorter.     K.  Sv.  Vet.  Ak.  Handl.  1822.     Stockholm  182a 

(Bot,  Anm,) 

—  Om  formema  af  Luzula  campestris  och  arcuata.    Bot.  Not  1858. 

(Form,  Lws,) 
Lamarck,  J.  B.  M.  de,  Flore  francaise.    Paris  1778.  (Fl.  fra/nc.) 

—  Encyclop^die  m^thodique.    Paris  1783—1817.  {Encyd.  method.) 
Laitg,  0.  F.,  Caricinae  Germanicae  et  Scandinavicae.    Linnaea  24.    Halle  1851. 

(Car.  germ,  et  sca/nd.) 
Lange.  J.,  Conspectus  Florae  Groenlandicae.     Medd.  om  GrGnl.,  3.   Kobenhavn 

1880.    Part  2,  ibidem  1887.  (Consp.  Fl.  QroerU.) 

—  Nomendator  Florae  Danicae.    Kebenbavn  and  Leipzig  1887. 

(Nommd.  Fl.  D.) 
Lapeyrouse,  p.  p.,  Figures  de  la  Flore  des  Pyrenees.  I.  Paris  1795.  (Flor.  Pyren.) 
Laxman,  E.,  Descriptionum  Plantarum  Sibiricarum  Continuatio.     N.  Comment 

Acad.  Scient  Imper.  Petropol.    Petersburg  1774.  (Descr.  plant.  Sibir,) 

Ledebour,  C  F.  v..  Flora  Altaica.    Berlin  1829—33.  (Fl.  Alt.) 

—  Icones  plantarum  novarum  vel  imperfecte  cognitarum,  Floram  rossicam, 
imprimis  altaicum,  illustrantes.    Riga  1829—34.  (Ic.  pi.  Fl.  Boss.) 

—  Flora  Rossica.  I— IV.  Stuttgart  1842—53.  (Fl,  EossJ) 
LEUHAifif,   J.    G.    C.   Monographia  generis  Potentillarum.     Hamburg,  London, 

Paris  1820.  (Mon.  Potent,) 

—  Monographiae  generis  Potentillarum  supplementum.  Fasc.  I.  Hamburg 
1835.  (Mon,  Potent,  Suppl.  T) 

—  Novarum  et  minus  cognitarum  Stirpium  Pugillus  IX.     Hamburg  1856. 

(Nov.  SHrp.  Pug.) 
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Lehmann,  J.  G.  C,  Revisio  PotentiUannn  iconibus  illustrata.    Nova  Acta  Acad. 

Caes.  Leop.  Carol.  Nat  curios.    Vol.  23.  supplem.    Bonn  1856. 

(Bevis.  Potent) 
Lessing,  C.  p.,  Synopsis  generum  Compositarum.  Berlin  1832.  (Syn.  gen.  C&mp,) 
LiEBMANN,   F.   M.,  &  Lange,  J.,  Iconcs  plantarum  sponte  nascentium  in  regnis 

Sueciae  et  Norvegiae.     Supplementum  operis  Flora  Danicae  nomine  in- 

script!.    Kobenhavn  1853-74.  (Suppl.  Fl.  Dan.) 

LiGHTFOoT,  J.,  Flora  Scolica.    London  1777.  (Fl.  Scot.) 

LiLJEBLAD,  S.,  Acrostichum  hyperboreum,  en  tillforene  okftnd  svensk  vftxt    K. 

Sv.  Vet  Akad.  Handi.  V.  14,  Stockholm  1793.  (Acrodich.) 

—  Utkast  till  en  Svensk  Flora.    Upsala  1798.  [Svensk  Fl.) 

—  Draba  nivalis,  nova  Sueciae  planta  et  observationes  nonnullae  ad  species 
Drabae  generis  pertinentes.      N.  Acta  Reg.  Soc.  Scient.  Upsaliensis,  V. 

6,  1799.  [N.  Sv.  planta) 

LiNDBLOM,   A.   E.,   StrOdda   botaniska  anteckningar,  till  upplysande  af  Norges 

Flora.    Physiograph.  Sftllsk.  Tidskr.  1.    Lund  1837 -3a  (Bot.  Ant.) 

—  Bidrag  till  kftnnedomen  af  de  skandinaviska  arterna  af  siftgtet  Draba. 
Stockholm  1840.  (Kdnii.  Skand.  Drabae) 

LiNDEBERG,  C.  J.,  Resa  i  Norge  1854.    Bot  Not  1855.  (Besa  i  Norge) 

Linnaeus,  C,  Species  plantarum.    Ed.    L    Stockholm  1753. 

Ed.  II.  -  1763. 

Ed.  4  (WiLLDENOw)    BerUn  1797-1812.  (Sp.  plant.) 

—  Flora  suecica.    Ed.  II.    Stockhobn  1755.  (Fl  Suec) 

—  Systema  Naturae.    Ed.  10,  Vol.  2,  Stockholm  1759.  (Syst.  NaL) 

—  Mantissa  plantarum   I,  Stockholm  1767. 

II,         -         1771.  (ManHssa.) 

—  Flora  lapponica.    Ed.  II  (J.  E.  Smtth).    London  1792.  [Fl.  Lapp.) 
LuERssEN,    C,   Die    Fampflanzen.      Rabenhorsts    Kryptogamenflora.     Ed.   2. 

Leipzig  1889.  (FampfL) 

Lund,  N.,  Forelebig  Beretning  om  en  botanisk  Reise  i  Ostfinmarken  i  Som- 

meren  1842.    Bot  Not  1846.  (Beretn.  Ostfinm.) 

LundstrOm,   a.   N.,   Kritische   Bemerkungen  Qber  die  Weiden  Novaja  Semljas 

und   ihren   genetischen   Zusammenhang.     Nova  Acta  Reg.  Soc.  Scient 

Upsal.  Vol.  extra  ord.  ed.    Upsala  1877.  (Weid.  Nov.  Semi.) 

Macoun,  J.  M.,  A  list  of  the  plants  of  the  Pribilof  Islands.    Washington  1899. 

(PI.  PnbOof) 
Malmgren,   a.   J.,   Ofversigt  af  Spetsbergens   Fanerogam-Flora.     K.  Sv.  Vet 

Akad.    Ofvers.  1862.  (SpetOf.  Fan.  Fl) 

—  Om  E.  Durand's  s.  k.  ^GrinnelUands  flora".    Bot  Not  1865.     (GHnneU.  Fl) 
Marsghall  v.  BnsBERSTEiN.,  F.,  Flora  Tauro-caucasica.    Gharkow  1808—1819. 

(Fl.  TatMr.'caue.) 
Martins,   Gh.,   Observations   sur  les   glaciers  du  Spitzberg,  etc.     Biblioteque 

universelle  de  Geneve  N.  S.  T.  28.  1840.  (06«.  SpUi^>erg) 

Maximo  wicz,  G.  J.,  Diagnoses  plantarum  no  varum  asiaticarum  II,  IV.    Bull,  de 

I'Acad.  imp.  des  Sciences  de  St  Petersbourg.     Vol.  24,  27,  1878,  1881. 

(Diagn.  plant.  As.) 
Meehan,   W.   E.,  a   contribution  to  the  flora  of  Greenland.     Proceed.  Acad. 

Nat  Sciences.    Philadelphia  1893.  (Contr.  Qreenl.) 

Meinshausen,   K.   F.,   Die  Gyperaceen  der  Flora  Russlands.     Petersburg  1901. 

(C^.  Busa.) 
Mertens,  F.  G.,  &  Koch,  W.  D.  J.,  J.  G.  ROhlings  Deutschlands  Flora.     Nach 

einem    verftnderten    und    erweiterten    Plane   bearbeit     Frankfurt  a/M 

1823-89.  (Deutschl  Fl) 

MiGHEuus,  P.  A.,  Nova  plantarum  genera.    Florence  1729.  (N.  plant,  gen.) 

MiLDE,  J.,  Monographia  Equisetorum.    Dresden  1865.  (Mon.  Equis) 
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MiLDE.   J.,   Filices   Europae   et  AilaDtidis,  Asiae  minoris  et  Sibiriae.     Leipzig 

1867.  (Fa.  Europ.) 

Miller,  Ph.,  The  Gardener's  Dictionary,  etc    London  1768.  (Gord.  Did,) 

MuRBECK,  S..  Neue  oder  wenig  bekannte  Hybriden  in  dem  botanischen  Garten 

Bergiilund.    AcU  Horti  Bergiani,  V.  2.    Stockholm  1894.  (Hybr.) 

—  Studier   Ofver   kritiska  kftrlvaxtformer,  3.     De  nordeuropeiska  formerna 

af  sl&gtet  Cerastium.    Bot.  Not  1898.  (Nordeurop,  Cerast.) 

—  Die  nordeuropeischen  Formen  der  Gattung  Stellaria.    Bot.  Not.  1899. 

{QaM.  SteUaria) 
Murray,  J.  A.,  Caroli  a  Linn^  Systema  Vegetabilium.    Ed.  14.  Gottingen  1784. 

(Syst.  Veg.) 
Nares,  G.  S.,  Narrative  of  a  voyage  to  the  Polar  Sea  during  1875—6.    London 

187a  (NarraHve) 

Nathorst,  a.  G.,  Om  vegetationen  p&  Spetsbergens  vestkust.    Bot  Not  1871. 

{Veg.  Spetsb.  vestk.) 

—  Nya  bidrag  till  kftnnedomen  om  Spetsbergens  kftrlvftxter  och  dess  vftxt- 
geografiska  fOrh&llanden.  K.  Sv.  Vet  Akad.  Handl.  Vol.  20.  Stock- 
holm  1883.  (Nya  hidr.) 

—  Botaniska  anteckningar  fr&n  nordvestra  GrOnland.  K.  Sv.  Vet  Akad. 
0^ers.  1884.  (N.  W.  QrOfU.) 

Neuman,  L.  M..  &  Ahlfvengren,  F.,  Sveriges  Flora.    Lund  1901.  (Sv.  Fl.) 

NordeivskiOld,   a.   E.,   Vegas  fOrd  kring  Asien  och  Europa.     Stockholm  1881. 

{Veg(M  fOrd) 
NoRDSTEDT,   0.,   Om   n&gra  af  svenska  florans  novitier  1880.     Bot  Not  1880. 

(Sv.  fl.  nov.) 
Nuttall,  T.,  Descriptions  of  New  Species  and  Genera  of  Plants  in  the  natural 
order  of  the  Compositae,  etc     Transact  Amer.  Philos.  Soc,  N.  S.  Vol. 
7.    Philadelphia  1841.  (Spec.  Qen.  Ck>mpo8.) 

Nyman,  G.  F.,  Conspectus  Florae  Enropaeae.    Orebro  1878—82. 
Supplementum  1.        —       1883—84. 

2.       —      1889-90.       (Consp.  Fl.  Eur.) 
OuN,  J.  H.,  Dissertatio  de  Arnica.    Upsala  1799.  (Diss.  Arn.) 

Oliver,  D.,  List  of  flowering  plants  from  Ellesmereland  and  Grinnell  Land. 
In  Appendix  14,  Botany,  in  Nares,  G.  S.,  Narrative  of  a  voyage  to  the 
Polar  Sea  during  1875-76.    London  187a  (List  fl.  pi) 

OsBORN,  Sherard,  Stray  Leaves  of  an  Arctic  Journal.    London  1852.     (Stray  leaves) 
Ostenfeld,  C.  H.,  Phanerogamae  and  Pteridophyta.    In  Botany  of  the  Faeroes, 

based  upon  Danish  investigations.  Vol.  1.    KObenhavn  1901.       (Phan.  Faer.) 

—  Flora  Arctica,  etc    Kjebenhavn  1902.  (Fl.  Ard.) 

—  A  List  of  flowering  plants  from  Cape  York  and  Melville  Bay  (N.  W. 
Greenland).    Medd.  om  GrGnl.  Vol.  33.    K5benhavn  19(^. 

(Flow  pi.  Cape  York) 
Pausot  de  Beauvois,  a.  M.  F.  J.,  Essai  d'une  nouvelle  Agrostographie.    I^aris 

1812.  (Nouv.  Agrastogr.) 

Pallas,  P.  S.,  Flora  rossica.    Frankfurt  &  Leipzig  1790.  (Fl.  Boss.) 

Presl,  C  B.,  Tentamen  Pteridographiae.    Prag  1836.  (Pteridogr.) 

PuRSH,  F.  T.,  Flora  Americae  Septentrionalis,  or  the  plants  of  North  America, 

etc    London  1814-16.  (Fl.  Am.  sept.) 

Radius,  J.,  Dissertatio  de  Pyrola  et  Chimophila.    Leipzig  1821.  (Diss,  Pyrola) 

Reis,   a.,  The  .  Cyclopaedia   or  universal   Dictionary   of  Arts,   Sciences  and 

Literature.    Ranunculus  by  J.  E.  Smith  in  Vol.  29,  London  1819.         (Cydop.) 
Retzius,  a.  J.,  Florae  Scandinaviae  Prodromus,  etc    Stockholm  1799. 

(Fl,  Scand,  Frodr.) 
Richardson,  J.,  Botanical  Appendix.     In  Franklin,  J.,  Narrative  of  a  Journey 

to  the   shores   of  the   Polar  Sea,   etc.     Ed.   1,  London    1823.     Ed.  2, 

London  1824.  (App.  FrcmMin) 
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RicHTER,  K.,  Plantae  Europeae.    1.    Leipzig  1890.  (PI.  E%*rop.) 

RoEMER,  J.  J.   &  Sghultes,  J.  H.,  CaroH  a  Linn£  Sysiema  Vegetabilium  cum 

Mantissa  1-3.    Stuttgart  1817-30.  (Syst,  Veg.) 

RoHRBACH,  P.,  Synopsis  der  Lychnid^en.    Linnaea^  Vol.  (2)  36,  Berlin  1869—70. 

{Syn.  Lychn.) 
Rosenvinge,   L.   Kolderup,   Andet   Tillaeg  til  Grenlands  Fanerogamer  og  Ear* 

sporeplanter.    Medd.  om  Grenland,  V.  3.    Kobenhavn  1892.  (2  TStt.) 

—  Nye   Bidrag    til   Vest-Grenlands    Flora.      Medd.   om   Grenland   V.   15. 
Kebenhavn  1898.  (Nye  Bidr.) 

Ross,   J.,   A   voyage   of  discovery  in  H.  M.  ships  Isabella  and  Alexander  for 

the  purpose  of  exploring  Baffin*s  Bay,  etc    London  1819.  ( Voyage  I) 

Roth,  A.  W.,  Tentamen  Florae  Germanicae.    Leipzig  1789.  (TetU.  FU  Oerm.) 

—  Catalecta  Botanica,  IL    Leipzig  1800.  (Caial,  Bid,) 
RoTHROGX,  J.  T.,  Flora  of  Alaska.    Rep.  Smithson.    Inst.  f.  1867.   Washington 

1867.  (Fl  Alaska) 

RottbOll,  C.  F.,  Afhandling  om  en  Deel —  rare  Planter,  som  i  Island 

og  Grenland  ere  fundne,  etc.    Skr.  Kebenh.    Selsk.  Lserd.  og  Vidensk. 

V.  10.    Kebenhavn  1770.  (PL  Isl  Granl.) 

Rowlee.  W.  W.,  &  WiEGAND,  K.  M.,  A  list  of  plants  collected  by  the  Cornell 

party  on  the  Peary  voyage  of  1896.    Botan.  Gazette  1897. 

(List  Cornea  1896) 
RupREGHT,  F.  J.,  Symbolae  ad  historiam  et  geographiam  plantarum  rossicarum. 

Petersburg  1846.  (Syinb.  pi.  Boss.) 

Rydberg,  p.  A.,  A  Monograph  on  the  North  American  Potentillae.   Lancaster, 

Pa.,  189a  (Hon.  Anter.  PotenL) 

—  Further  Studies  on  the  Potentillae.    Contrib.  from  the  New  York  Botan. 
Garden,  No.  13.    New  York  1901.  (FurOi.  Shtd.  Poteni,) 

Salisbury,  R.  A.,  The  Paradisus  Londonensis,  etc.    London  1806.   .  (Parad.  Lond.) 
ScHEi,  P.,  Preliminary  Report  on  the  geological  observations  made  during  the 

second  Norwegian  Polar  Expedition  of  the  'Tram*'.    Geogr.  Joum.  1903. 

(PreL  Bep.  Qeol) 
ScHEUCHZER,  J.,  Agrostographia.    Zarich  1719.  (Agrostogr.) 

ScHETJTz,   N.   J.,   Plantae   vasculares  Jeniseenses   inter  Krasnojarsk  urbem  et 

ostium  Jenisei  fluminis  hactenus  lectae.    K.  Sv.  Vet  Akad.  Handl.  Vol. 

22,  188a  (Fl.  Vase  Jeniss.) 

ScHKUHR,   G.,   Beschreibung   und  Abbildung  der  theils  bekannten,  theils  noch 

nicht  beschriebenen  Arten  von  Riedgrftsern.    Wittenberg  1801.        (BiedgrdsJ) 
-~    Botanisches  Handbuch,  4.    Leipzig  180a  (Bot  Handb.) 

ScHLECRTENDAL,  D.  F.  L.  V.,  Ueb^rsicht  der  in  Willdenows  Pflanzensammlung  auf- 

bewahrten  Potentillen.     Ges.  naturf.  Freunde  zu  Berlin  Mag.  f.  d.  neu. 

Entdeck.  in  d.  ges.  Naturk.  V.  7.    Berlin  1816.  (Uebers.  WiUd.  PoienL) 

—  Animadversiones  botanicae  in  Ranunculeas  Candollei.  II.    Berlin  1820. 

(Ban.  CJand.) 
Schleicher,   C.  J.,   Catalogus  plantarum  in  Helvetia  sponte  nascentium.     Ed. 

3.  Bex  1807.  (Cat.  pi.  Helv.) 

ScHOTT,  H.  W.,  Genera  Filicum.    Wien  1834.  (Qm.  FU.) 

3CHRADER,  H.  A.,  Flora  germanica.    Gottingen  1806.  (Fl.  Cterm.) 

ScHUR,  J.  F.,  Enumeratio  plantarum  Transsilvaniae.    Wien  1866. 

(Bnum.  pi.  Trcms.) 
ScoRESBY,  W.,  Journal  of  a  voyage  to  the  Northern  Whalefishery,  etc.     Edin- 
burgh 182a  (N.  Whalefishery) 
Seemann,  B.,  Flora  of  the  Western  Eskimaux-land.     Botany  of  the  voyage  of 

H.  M.  S.  Herald.    London  1852.  (Fl.  W.  Esk.  land) 

SiBTHORP,  J.,  Flora  oxoniensis,    Oxford  1794.  (Fl.  Oxon.) 

Simmons,    H.    G.,    Preliminary    Report   on    the    Botanical    work  of  the  second 
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Norwegian  polar  expedition  1898—190^    Nyi  Mag.  f.  Naturv.,  41.    Rri- 
stiania  1903.  (Prd.  Bep.) 

Simmons,  H.  G.,  Obersicht  dber  die  botanischen  Arbeiten  der  Expedition  und 

deren  Resultat    In  Sverdrup,  0.,  Neues  Land.    Leipzig  1903.  (Boi,  Arb.) 

~    Zuscunmenfassung  der  meteorologischen  Beobachtungen.    Ibid. 

(Zusam,  Meteor,) 

—  Notes   on   some   rare   or  dubious  Danish  Greenland  plants.     Medd.  om 
Grenl.  Vol.  26,    Kebenhavn  1904.  (Dan.  Qreenl  pi) 

Smith,  J.  E.,  English  Botany.    London  1790-1814.  {Efigl  Bot.) 

—  Flora  britennica.    London  1800-1801.  [Fl,  brit,) 

—  cf.  LiifNAEus,  Flora  Lapponica,  and  Rees,  Cyclopaedia. 

SoLAia>ER,    D.   C,   Appendix,  plantae,  in  Phipps,  C.  J.,  A  voyage  towards  the 

North  Pole.    London  1774.  (Voy,  N,  Pole) 

Sprengel,  C,  Caroli  Linnaei  Systema  vegetabilium,  Ed.  16.    Gottingen  1825—28. 

(Syst.  veg.) 
Sternberg,  C.  y.,  Revisio  Saxifragarum  iconibus  illustrata.     Regensburg  1810. 

Supplementum    I  —  1822. 

U    Prag  1831. 

(Bevis.  Saxifr.) 
Steven,  C,  Monographia  Pedicularis.     M^m.  de  la  Soc.  imp.  des  natur..  Vol. 

6,  Moskow  1823.  (Monogr.  Fed.) 

Suter,  J.  R..  Flora  helvetica.    ZOrich  1802.  (Fl.  Hdv.) 

SvENSK  BoTANiK,  1-11.    Stockholm  1802-1838.  (Sv.  Bot.) 

Sverdrup,  0.,  Neues  Land.    Leipzig  1903.  (Neues  Land) 

SwARTz,  0.,  Synopsis  FilicunL    Kiel  1806.  (Syn.  Fil.) 

—  Summa  vegetabilium  Scandinaviae.    Stockholm  1814  (anonymous). 

(Sum.  veg.  Scand.) 
Sweet,   R,   Hortus  britannicus  or  Catalogue  of  plants,  etc.     Ed.  2.     London 

1830.  (Hort.  brU.) 
Tabernaemontanus,  J.  T.,  Icones  plantarum  etc.  Frankfurt  a/M  1590.  (Ic.  plant.) 
Taylor,   J.,   Notice   of  flowering   plants   and  ferns  collected  on  both  sides  of 

Davis  Straits   ond   Baffin's   Bay.     Transact   Botan.   Soc.  Vol.  7,  Edin- 
burgh 1863.  (Fl.  pi.  Baffin  B.) 
ToRREY,  J.,  Monograph  of  North  American  Cyperaceae.     Ann.  of  the  Lyceum 

of  Nat  Hist  3.    New  York  1836.  (Am.  Oyp.) 

—  &  Gray,  A.,  Flora  of  North  America.  New  York  1838-40.  (Fl.  N.  Amer.) 
TouRNEFORT,  J.  P.  DE,  Listitutioncs  rei  herbariae.  Paris  1700.  (Inst,  rei  herb.) 
Trautvetter,   E.   R   v..   Conspectus   Florae  insularum  Novaja  Semlja.     Acta 

Horti  petropol.,  V.  1.    Petersburg  1871-72.  (Consp.  Fl.  Nov.  SenU.) 

—  Flora  riparia  Kolymensis.    Ibidem,  V.  5.    Petersburg  1877.     (Fl.  Hp.  Kolym.) 

—  Plantae  Sibiriae  borealis  ab  A.  Czekanowsky  et  F.  Mueller  annis  1874 

et  1875  lectae.    Ibidem  Petersburg  1877.  (PI  Sib.  bor.) 

—  Syllabus   plantarum    Siberiae   boreali-orientalis.     Ibid.,    V.  10.     Peters- 
burg 1888.  (SyU.  Sib.  bor.  or.) 

Trinius,  C.  B.,  De  graminibus  unifloris  et  sesquifloris.    Petersburg  1824. 

(Gram,  unifl) 

—  Graminum   genera   quaedam   speciesque   complures   definitionibus  novis, 

etc.     Mem.  de  TAcad.  imp.  de  Sciences  de  St.  Petersbourg.    S.  6.  T.  1. 

1831.  (Gram.  gen.  et  spec.) 

—  Graminum  in   hisce  actis   a  se  editorum  generibus  et  speciebus  supple- 
menta.    Ibid.  T.  4,  P.  2.  1838.  (Oram,  suppl) 

—  Species  graminum  iconibus  et  descriptionibus,  etc.    Petersburg  1828—36. 

(Spec,  gram.) 
Vahl,  M.,  Stellaria  groenlandica  og  Dryas  integrifolia  beskrevne.     Skr.  Natur- 

hist  Selsk.  4.    Kebenhavn  1798.  (Stell.  groerU.  et  Dr.  integr.) 

Vaillant,  S.,  Botanicon  parisiense.    Leiden  &  Amsterdam  1727.  (Bot.  paris.) 
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Wahlberg,  p.  F.,  Flora  Gothoburgensis.    Diss.  Upsala  1820.  (Fl  Goihob.) 
Wahlenberg,   G.,   Inledning  till  Caricographien,  4.    K.  Sv.  Vet  Akad.  Haadl. 

Vol.  24,  1803.  (IfU.  Caricogr.) 

—  Flora  Lapponica.    Berlin  1812.  (Fl  Lapp.) 

—  Flora  Carpatonim  prineipalium,  etc    Gotlingen  1814.  (Fh  Carp,) 

—  Flora  upsaliensis.    Upsala  1820.  (Fl,  UpscU.) 

—  Flora  Suecica.  Upsala  1824-26.  (Fl  Suec,) 
Wallroth,  F.,  Beitrage  zur  Bolanik  I.  Leipzig  1842.  (Beitrdge) 
Warming,  E.,  Om  nogle  arktiske  Vcexlers  Biologi.    Bih.  T.  K.  Sv.  Vet  Akad. 

Handl.    Vol.  12.    Stockholm  1886.  (Arkt.  Vcext.  BM,) 

Watson,  S.,  Contributions  to  American  Botany.    Proceed-  of  the  Amer.  Acad. 

of  Arts  and  Sciences.  Vol.  23,  25.  Boston  1888,  1890.  (Contr.  Amer,  Bot,) 
Wetherill,  H.  E.,  List  of  plants  obtained  on  the  Peary  Auxiliary  Expedition 

of   1894.     Bull.   Geogr.  Club  Philadelphia,   V.  1.    Philadelphia  (1893- ) 

1895.  (Lid  1894:) 

WiLLDENow,   C.    L.,   Caroli   a   Linnd  Species   plantarum.     Ed.  4.    Berlin  1797 

-1812.  (Sp.plofU.) 

—  Enumeratio  plantarum   horti  regii  botanici    berolinensis.     Berlin   1809. 

(Enum,  pi  horti  Berol) 
WiTASEK,  J.,  Ein  Beitrag  zur  Kenntniss  der  Gattung  Campanula.    Abhandl.  d. 

kk.  ZooL-botan.  Gesellsch.  in  Wien,  Bd.  1,  1902.  (Beitr.  Kenntn.  Camp.) 

WuLFF,  Th.,  Botanische  Beobachtungen  aus  Spitzbergen.    Lund  1902. 

(Bot,  Beob,  SpUiA.) 
WuLFEN,    F.   X.,  Plantae  rariores  Carinthiacae.     In  Jaquin,  N.  J.,  Miscellanea 

austriaca  ad  botanicam,  eic,    Wien  1778.  (PI  rar,  Corinth,) 
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Explanation  of  the  plates. 


Plate   1. 

Fig.  1.    Tarax<tcum  hyparcticum,  Dahlst.,  habit,  specimen  from  Pram   Harbour, 
July  20,  1899  (1066);  V,. 

—  2.    Taraxacum  pumUum,  Dahlst.,   habit,   specimen   from  Ptarmigan   Gorge, 

Goose  Fjord,  Aug.  13,  1901  (3894);  Vi- 

—  3.    Draha  svbcapUaia,  Simm.,  habit,  flowering  state,  specimen  from  Gull  Cove, 

Goose  Fjord,  July  17,  1901  (2896);  Vi- 

—  4.    —        -     habit,  fruiting   sUte,    Yellow    Hill,    Goose   Fjord,    Aug.  23,  1901 

(3591);  Vi. 

—  5.    -        -    leaf.  Vi- 

—  6.    —        —    sepal,  */i. 
_    7.    -        -    petal.  Vi. 

—  8.    —        —     cluster  of  fruits,  ^1^. 

Plate  2. 

Fig.  1.    Pedicularis  lanaia,   Cham.  <&  Schlecht,   habit,  specimen  from  the  valley 
on  Sir  Inglis  Peak,  Harbour  Fjord,  July  21,  1900  (2186);  Vi- 

—  2     —        —     capsule,  specimen  from  Fram  Fjord,  Aug.  26,  1899  (1649);  Vi- 

—  3.     —        —     corolla,  '/j. 

—  4.    Ptdicidaris  arcHca,  R.  Bb.,  habit,  specimen  from  Lastraea  Valley,  July  8, 

1899  (858);  Vi- 
'     5.     ~        —     capsule,  specimen  from  the  same  locality;  Vi* 

—  6.     —        —    corolla,  */i. 

—  7.    Pedicularis  hirsutay  L.,   habit,   fruiting   state,  specimen  from  Fram  Fjord, 

Aug.  26,  1899  (1651);  Vi- 

—  8.    —        —    corolla,  ^1^. 


Plate  3. 

Fig.  1.    PedieuloTM  hirsuiii,  L.,  habit,  specimen  from  Fram  Harbour,  July  20,  1899 
(1107);  V,. 

—  2.    Banunculus  Sabineif  R.    Br.,  habit,  younger  specimen   from   Ptarmigan 

Gorge,  Goose  Fjord,  Aug.  8,  1901  (3334);  »/,. 

—  3.     —        —    habit,  somewhat  older  specimen  from  Gallows  Point,  Goose  Fjord* 

July  31,  1901  (3787);  Vi- 
^    4.     —        —     habit,    fruiting   specimen   from   the   ridge   east  of  3rd   quarters, 
Goose  Fjord,  Aug.  19,  1901  (4230);  Vi- 

—  5.     —        —    flower,  */|. 

—  6.     —        —    sepal,  */i. 

—  7.    -        —    petal,  Vi- 

—  8.    —       —    achene,  */i. 

Plate  4. 

Fig.  1.    Potenttlla    VahHana,  Lehm.,   habit,   specimen   from  Gallows  Point,  Goose 
Fjord,  July  31,  1901  (3000);  Vr 
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Fig.  2.    Banunculus  af finis,  R.  Br.,  habit;  Vi- 

—  3.    —        —     basal  leaves,  Vi« 

—  4.     —         "    flower,  all  specimens  from  Seagull  Rock,  Harbour  Fjord,  Aug.  8, 

1900  (2595);  Vj. 

—  5.     —        —     achene,  */i. 

Plate   5. 

Fig.  1.    PotentiUa  rubricaulis,  Lehm.,  habit,  specimen  from  Seagull  Rock,  Harbour 

Fjord,  Aug.  8,  1900  (2650);  Vi- 
~     2.     ~         —     3-digitate  leaf  from  above  and  from  below,  specimens  from  Fram 
Harbour.  July  20,  1899  (1880);  Vi- 

—  3.    —        —    pinnate  leaf,  specimen  from  the  same  locality;  Vi« 

Plate   6. 

Fig.  1.    Draba  cUpina,  L.,  var.  gracUescens,  Simm.,  flowering  state,  specimens  from 

Falcon  Cliff,  Goose  Fjord,  July  20,  1901  (2888);  '/,, 
^2.    —        —     with  young  fruit,  specimen  from  the  same  collection;  Vi* 

—  3.     —         —     with   ripe   fruit,    specimen   from   the   same   place,   Aug.   5,    1902 

(4007);  V,. 

—  4.    Alsine  Eossii,   R.   Br.,  habit,   specimen    from  the  Barren  Vallies,  Harbour 

Fjord,  July  28,  1900  (2390);  Vi- 

—  5.     —         —     flower,  from  above;  ^/j. 

—  6.    —        —     side  view,  ^/j. 

Plate   7. 

Fig.  1.    Saxifraga  *  exarcUoides,  Simm.,  habit. 

—  2.     -        —    habit. 

—  3.     —         —     inflorescence,   all    specimens  from  Falcon  Cliff,  Goose  Fjord,  July 

20,  1901  (2870);  Vi- 

—  4.     —        —    flower,  from  above;  '/j. 

—  5.    —        —     side  view,  2  sepals  and  2  petals  removed;  '/j. 

—  6.    Salix  ardica,  Pall.,   leaf  of  f.  typica  from  below,  specimen  from  Cocked 

Hat  Island,  July  30,  1899  (4234);  »  ,. 

—  7.     —        —    var.   Brownii,   Anderss.,   leaf  from  above,  specimen  from  Falcon 

Cliff,  Goose  Fjord,  July  20,  1901  (2891);  Vi- 

—  8.    —        —         —     leaf  from  below,   specimen   from"  Fram   Harbour,  Aug.   4, 

1899  (1419);  V^. 

—  9.     —        —        —    2   leaves   from   above,   specimens  from  Cocked  Hat  Island, 

July  20,  1899  (1216);  Vi- 

—  10.    —        —         —    leaf  from   above,   specimen  from  Bedford  Pim  Island,  July 

31,  1899  (1310);  »^. 

—  11.     —         —         —     leaf  in  young  state,  from  above,  specimen  from  the  Eskimo 

tentplace  at  Cape  Viele.  July  4.  1899  (885);  Vi- 

—  12.     —        —    var.    groenlandica,    Anderss.,    leaf   from   above,   specimen   from 

Fram  Harbour,  June  24,  1899;  Vi- 

—  13.     —        —     young  plant,  specimen  from  Lastraea  Valley,  July  8,  1899  (797) ;  Vi» 

Plate  8. 

Fig.  1.    Poa  praUensis,  L.,  f.  prolifera,  habit,  specimen  from  the  gravel  ridge  east 
of  3rd  quarters.  Goose  Fjord,  Aug.  19,  1901  (3480);  Vj. 

—  2.    Poa  evagans,   Simm.,   habit,   specimen   from   the   Western   valley  in  Fram 

Fjord,  Aug.  26,  1899  (4242);  Vi- 

—  3.    —        —    spikelet,  ^/j. 
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Fig.  4.  Poa  evagans,  Simm.,  lower  pale; 

—  5.  —        —     upper  pale,  */i. 

—  6.  —        —    lower  glume,  */|. 

—  7.  —        —    upper  glume,  */i. 


Vi. 


Plate  9. 

Fig.  1.    Carex  tnembranopoLda,   Bail.,   habit,   specimen  from   swamps  east  of  the 
anchorage  in  Harbour  Fjord,  July  23,  1900  (2329);  Vj. 

—  2.    —        —     scale  from  the  staminate  spikelet,  '/j. 

—  3.     —        —     scale  from  a  pistillate  spikelet,  -/j. 

—  4.    —        —     utricle,  '/i- 

—  5.    Poa  glatica,  Vahl,  f.  prolifera,  habit,  specimen  from  Midday  Knoll,  Goose 

Fjord,  Aug.  26,  1901  (3643);  V,. 

—  6.     —        —    var.   tenuior,   Simm.,  habit,  specimen  from  the  Western  valley  in 

Fram  Fjord,  Aug.  26,  1899  (1628);  V2. 

—  7.    Aira  caeapUosa,  L.  var.  ardica,  (Trin.)  Sihm.,  habit,  specimen  from  Yellow 

Hill,  Goose  Fjord,  Aug.  22,  1901  (3577);  »/«• 

Plate   10. 

Fig.  1.    Pleuropogon  SaMnei,  R.  Bb.  f.  aquatica,  habit,  specimen  from  a  lakelet  in 
the  Western  valley  in  Fram  Fjord,  Aug.  26,  1899  (1600);  »/,. 

—  2.     —         —     f.  terrestris,  habit,   specimen   from   Fram   Fjord,   Aug.   26,    1899 

(1666);  v.. 
All  figures  are  from  specimens  collected  in  Ellesmereland,  the  figures  of  habit 
photographed  from  dried   specimens  and  of  natural  size  but  for  the  plates  4,  9,  and 
10,  representing  plants,  that  must  be  reduced  on  account  of  the  size  of  the  plates. 
The  magnified  detail-figures  are  drawn  by  Miss  L.  Bergklint. 
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ERRATA. 


P.     4,  line  14,  read  "the  knowledge"  for  "a  knowledge". 

J,  9,  -  5,  —  "Pflanzenfam."  „  "Planzenfam". 

„  35,  -  4,  —  ''Statice  and"  „  "Statice  end". 

„  81,  fig.  1,  —  **hairforms"  „  "hairsforms". 

„  99,  —  "Papaveraceae"  „  "Papaveracea". 

„  101,  —  "Ranunculaceae"  „  "Ranunciilacea". 

„  112,  line  29,  -  **base"  „  "bases". 


Printed  14.  may  1906. 
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Rep.  zi  the  Se3cncL  llzvwe^.  AP2t.  Exped.  in  the  Frc.ir.  189S    19C2.  Ilro 


Auto.  o.  tr.  Justus  Cederqui$t,  Sthlm. 

1.  Taraxacum  hyparcticum.    2.  T.  pumilum.    3-7.  Draba  subcapitata. 
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Rep.  zt  the  Se3:r.i  Xcrweg.  Ar3t.  Expec2.  in  the  Fram  1393    1902.  llio  2.  Plate  2. 


Ruto.  0.  tr.  Justus   C«derquist    Sthlm. 

1-3.  Pcdicularis  lanata.     4-6.  P.  arctica.    7-8.  P.  hirsuta. 
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Rep.  zi  the  Se3:ni  Ilrrv/eg.  Ar3t.  Sxpel.  in  the  FT?.rr.  1593    12C2.  Zliz  2  Plate  3. 


fluto  o.  tr.  Justus  Cederquist  Slhlm. 

1.  Pedicularis  hirsuta.    2-8.  Ranunculus  Sabinei. 
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Rep.  cf  the  Se2zn^  Ilcrweg.  Ar3t.  Expel,  in  the'.Fram  1S9S    19C2.  Zliz  2.  P:ate  4. 


v^   AV 


5. 


Rulo'  0.  tr    Justus  Cederquist   St^ilrn- 

1.  Potentilla  Vahliana.    2-5.  Ranunculus  affinis. 
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Rep.  zi  the  Seocnl  Zlzvwe^.  Ar3t.  Hxped.  in  the  Fran;  1893    19C2.  X::  2.  P:=ite  5. 


Bulo.  0.  tr.  Justus  Cederquist  Sthlm. 

Potentilla  rubricaulis. 
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Rep.  cf  the  Sescnd  Ilcrweg.  Ar-st.  Exped.  In  the  Fram  1898    19C2.  :i:c  2.  Plate  6, 


Ruto  0.  tr.  Justus  Ccderquist  Sthlm. 

1-3.  Draba  alpina  var.  gracilescens.    4-6.  Alsine  Rossii. 


Digitized  by 


Google 


Digitized  by 


Google 


Rep.  cf  the  Sescnl  ZlzTwes-  Ar3t.  Expel,  in  the  Fram  1S93    1532.  :i:2  2  Kate  7. 


> 


LO. 


i;\ 


fluto  0.  tr.  Justus  Cederquist  Sthlm. 

1-5.  Saxifraga  *  exaratoides.    6-13.  Salix  arctica. 


Digitized  by 


Google 


Digitized  by 


Google 


Rep.  cf  the  Se3cnl  Ilcrweg.  Arst.  Exped.  in  the  Frarr.  :S9S    1902.  lliz  2.  P:ate  8. 


Ruto.  o.  tr.  Justus  Cederquist  Sthlm. 

1.  Poa  pratensis  f.  prolifera.    2-7.  P.  evagans. 
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Rep.  cf  the  Se3cnd  llzvweg.  Ar3t.  Expel,  in  the  Frarr.  1393  -  19C2.  IIio  2.  P'ate  9. 
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N^r- 
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'7Z. 


//f-</f 


I  V. 


Ruto.  o.  tr.  Justus  Cederquist,  Slhlm. 

1-4.  Carex  membranopacta.    5.  Poa  glauca  f.  prolifcra.    6.  P.  glauca  var.  tcnuior. 
7.  Aira  caespitosa  var.  arctica. 
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Rep.  cf  the  Se3:nl  Zlzvweg.  Arst.  Expel,  in  the  Fram  1393    19C2.  X:d  2.  Plate  10. 


1  Ruto.  o.  tr.  Justus  Cederquist    Slhlm. 

Pleuropogon  Sabinei. 
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Coleoptera,  Hymenoptera,  JLepidoptera 
und  JLraneae 

bearbeitet 
von 

Embr.  Strand. 


Unsere  Kenntniss  der  Inseciewfauna  Grdrdands  ist,  Dank  den 
vielen  wissenschaftlichen  Expeditionen,  die  dorthin  unternommen  worden 
sind,  schon  als  ziemlich  gut  anzusehen;  Gr5nland  geh5rt  in  entomolo- 
gischer  Beziehung  unter  den  am  besten  durchforschten  Polarlandern. 
Klein  wie  die  Anzahl  der  dort  aufgefundenen  Insectenarten  ist,  ist  die 
Litteratur  darOber  dennoch  ziemlich  reich  und,  wie  es  mit  der  entomo- 
logischen  Litteratur  leider  zu  viel  der  Fall  ist,  sehr  zerstreut.  Ein  Ver- 
zeichniss  darOber  zusammenzustellen  ist  deshalb  zwar  eine  mtihevoUe, 
aber  dankenswerthe  Arbeit,  wodurch  ktinftiges  Studium  der  Fauna  Gr5n- 
lands  erleichtert  werden  wird.  Ein  solches  Litteratur- Verzeichniss  bis 
zum  Jahre  1887  verdanken  wir  Prof.  Auriviluus  in  seiner  sch6nen 
Arbeit  „Gr5nlands  Insektfauna  I";  die  seit  dieser  Zeit  erschienenen  Mit- 
theilungen  (iber  gr5nlandische  Insecten  finden  sich,  soweit  sie  die  von 
mir  be€Lrbeiteten  Gruppen  behandeln  und  mir  bekannt  sind,  in  der  unten 
gegebenen  Liste  aufgeftihrt.  Die  altere  einschlagige  Litteratur  wolle  man 
also  in  Auriviluus  suchen. 

Wenn  auch  das  Material  der  Expedition  gr5sstentheils  von  Elles- 
mere  Land  herrtihrt,  hat  die  Litteratur  tiber  die  grOnlftndische  Fauna 
jedoch  besonderen  Werth  auch  for  das  Studium  der  Fauna  von  Elles- 
mere  Land.  —  Weitere  einschlagige  Litteratur  wird  unten  in  Fussnoten 
erw&hnt. 

1890.    Auriviluus:   GrOnlands  Insektfauna  I.     Lepidoptera,  Hymenoptera.    [„Bihang 
tni  K.  svenska  Vet-Akad.  Handlingar"  15,  Afd.  IV,  No.  1.] 

1892.    Seinner  in  ^Entomological  News",  HI.    (Ueber  Dasychira  groenlandica  Wck. 
und  Colias  heda  pallida  n.  var,) 
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Skinner  and  Mengel:   Greenland  Lepidoptera.     [„Proc    of  the  Acad,  of  Nat. 
Sc.  of  Philadelphia",  1892]. 

1892.  Fox:  Report  on  the  Hymenoptera  collected  in  West  Greenland  [ibid.]. 

1893.  LuNDBECK :  Entomologiske  undersegelser  i  Vest-Grenland  1889  og  1890.    [„Med- 

delelser  om  Gronland",  h.  7.] 

1894.  Fernald  in  ^Entomological  News"   V.     (Beschreibung  von  Oletkreuies  Men- 

gelana  Fern.) 
1896.    LuNDBECK  in  „Meddelelser  om  Gronland",  h.  19.    (Ueber  LcUkridius  minuius 

L.,  Cryptophagus  vcUidiis  Kr.  u.  C.  acuiangulus  Gyll.) 
1896.    Lundbeck:  Coleoptera  Groenlandica.     [„Videnskabelige   meddelelser   fra  den 

naturh.  forening  i  Kjobenhavn".] 
1896.    Lundbeck:  Hymenoptera  Groenlandica.    [ibid.] 

1896.  Bang-Haas:  Lepidoptera  Groenlandica.     [ibid.] 

1897.  VanhOffen  in  „GrOnland-Expedition  der  Gesellschafl   fQr  Erdkunde  in  Berlin 

1891—93",  IL  (Uebersicht  der  ganzen  Insecten-Fauna,  biologische  Be- 
obachtungen  etc.) 

1898.  Fernald  in  nl'h^  Pterophoridae  of  North  America".    (Beschreibung  von  StenO' 

ptUia  Mengeli  Fern.) 

1899.  Dyar  in  „Psyche"  VllL     (Ueber  die   Raupe   von  Dctsychira  graehkmdica 

WCK.) 

1900.  AuRiviLLius:   Lepidoptera  och  Coleoptera  insamlade   under  prof.   A.  G.  Nat- 

horst*s  arktiska  expeditioner  1898  och  1899,  under  den  svenska  expe- 
dionen  till  Beeren  Eiland  1899  och  under  konservator  G.  KolthoflTs  ex- 
pedition till  Gronland  1900.  [„Ofv.  af  Kgl.  Vet-Akad.  FOrhandl."  1900. 
No.  10.] 

1901.  Staudinger    und    Rkbel    in    „Catalog   der   Lepidopteren   des   palaearctischen 

Faunengebietes".    (Ueber  das  Vorkommen  in  GrOnland  von  u.  a.  AgroUs 

dissana  MOschl.  (mit  Ausschluss  von  A,  ialandica  Stgr.)  (Pag.  149); 

Anarta  Zetterstedti  Stgr.  (Pag.  219);  TephrocL  hyperborecUa  Stgr.  u. 

gelidata  MOsciil.  (Pag.  317);    Oleihreutes  boreana  Rbl.  n.  nom,  statt 

sepientrionana  MOschl.  (11.  P.  107).) 
1901.    Pagenstecher  in  „Fauna  arctica",  Bd.  2,  Lief.  2.    (Uebersicht  der  Lepidopteren- 

Fauna  GrOnlands.) 
1901.    Sahlberg:  Aleocharider  insamlade  i  polarregionerna  af  svenska  expeditionema 

1883  och  1899.    [„Entomologisk  tidsskrifl",  1901.] 
[1894.    Tctt:  Melanism  in  Greenland  [„Entom.  Record",  V,  No.  6]  ist  mir  unbekannt] 

Ich  beschr&nke  mich  im  folgenden  darauf  die  von  der  Expedition 
mitgebrachten  Arten  zu  besprechen  ohne  eine  Uebersicht  tiber  sftmmtliche 
aus  Gronland  und  Ellesmere  Land  bekannte  Arten  der  betr.  Ordnun- 
gen  zu  geben;  solche  Verzeichnisse  wird  man  in  der  oben  angefQhrten 
Litteratur  (bei  Aurivjllius,  Lundbeck,  Bang-Haas  und  Vanh5ffen)  finden. 
Nur  bei  besonders  benierkenswerthen  Ftinden  werden  die  zuvor  be- 
kannt  gegebenen  Fundorte  ei-wfthnt,  bezw.  die  allgenieine  geographische 
Verbreitung  der  Art  besprochen. 
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Ooleoptera. 

1.  Colymbetes  dolabratns  Pk. 

Eine  dieser  Art  gewiss  angeh5rende  Larve  wurde  bei  Godhavn 
(GrOnland)  in  einem  SOsswasserteich  gefunden. 

2.  Micralymma  brevilingue  SghiOdte. 

Ein  Exemplar  dieser  bisher  nur  in  Gr5nland  gefundenen,  aber  dort 
gemeinen,  Art  wurde  bei  Cocked  Hat  (Cape  Sabine,  Kane  Basin)  ^h  99 
von  Simmons  gefunden  ^ 

3.  Latbridius  minutus  L. 

Ein  einziges  SlOck  bei  Alexandrafjord  (Hayes  Sound)  Vs  99  von 
Simmons  gesammelt. 

In  Gr5nland  wurde  diese  Art  bisher  nur  bei  Egedesniinde  und  zwar 
ein  Unicum  gesammelt;  wahrscheinlich  bezieht  aber  die  Silpha  pedicu- 
laria  von  Otto  Fabrjcius  sich  auf  diese  Art,  und  sie  wftre  demnach  auch 
bei  Fredrikshaab,  obendrein  „non  infrequens"  (Fabr.),  gefunden  worden. 

4.  Cryptophagus  populi  Pk. 

Unicum  bei  Foulke  Fjord  (Nord-Gr5nland)(?)  ^Vs  99  von  Simmons 
gesammelt.  Die  Art  ware  neu  fOr  die  Fauna  Grdnlands,  aber  die  Lo- 
kalitatsangabe  scheint  unsicher  zu  sein,  indem  sie  auf  der  Etiquette  mit 
Fragezeichen  versehen  ist,  weshalb  das  Specimen  vielleicht  anderswo 
herrtihrt.  Da  die  Art  in  Europa  weit  verbreitet  ist,  ware  es  nicht  be- 
sonders  bemerkenswerth,  wenn  sie  dann  und  wann  nach  GrOnland 
verschleppt  wtlrde,  wie  es  mit  vielen  anderen,  in  Gronland  ursprlinglich 
nicht  einheimischen,  Arten  (z.  B.  Dermestes  lardarijis  L.,  Attagenus 
peUio  L.,  Ptinus  fur  L.,  Tetropium  luridutn  L.,  CaUidium  violaceunt  L.) 
der  Fall  isl. 

Von  dieser  Gatlung  wurden  nach  Lundbeck  (^Moddelelser  om  Gr5n- 
land",  19  (1896))  bisher  Cr.  validus  Kr.  und  Cr.  actitangulus  Gyll. 
in  Gronland  beobachtet ;  er  vermuthet  aber,  dass  sie  eingeschleppt  worden 
sind   und    nimmt   sie    in    „Coleoptera   Groenlandica"    nicht  auf.     Nach 


*  Wo  nichts  anders  gesagt  ist,  wurden  die  Specimina  von  Herrn  E.  Bay  gesammelt 
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M'Lachlan  ^  brachte  Feilden  ein  Stttck  von  Cr.  acuiangulua  Gyll.  von 
Floeberg  Beach  (Grant  Land  82**  27')  mil,  aber  dies  Exemplar  war  gewiss 
dorthin  niit  dem  Schiffe  verschleppt  worden. 


Myinenoptera. 

Apidae. 

1.  Bom  bus  hyperboreus  Sch5nh. 

Von  dieser  in  den  Polarlftndern  weit  verbreileten,  circumpolaren, 
Art  wurden  3  99  gesammelt  und  zwar  bei  Galgeodden  (Gaasefjord,  Jones 
Sound,  Ellesniere  Land)  ^h  1901,  „den  gronne  plet"  (Havnefjord,  Jones 
Sound)  i«/6  1900  und  Rice  Strait  (Smith  Sound)  ^e/e  1899. 

Nach  LuNDBECK  kommt  die  Art  langs  der  ganzen  Westktiste  Gr5n- 
lands  vor  und  ist  auch  an  vielen  Orten  langs  der  OstkOste  gefunden 
worden. 

2.  Bombns  b&lteatns  Dahlb.  (=  nivalis  Dahlb.). 

Diese  Art  wurde  viel  hftufiger  gefunden,  indem  im  ganzen  18  Exem- 
plare  mitgebracht  wurden,  davon  waren  6  99,  5  o^o^  und  7  ^^.  Die 
Fundorte  sind  die  folgenden: 

Cap  Rutherford  (Hayes  Sound,  Ellesmere  Land)  ^Ve  99  (1  c^  2  ^^; 
Fort  Juliane  (ibid.)  ^i  99  (1  9)  und  «/?  99(?)  (1  o^  1  ^;  Godhavn 
30/7  98  [f);  Havnen,  Rice  Strait  (Ellesmere  Ld.)  ^^6  99  (1  $"),  ^h  99  (1  fi 
und  Vh  99  (1  c^);  Havnen,  Havnefjord  (Jones  Sd.)  ^Ve  1900  (1  9)  (Sim- 
mons),  28/7  1900  (I  9),  24/7  1900  (1  9),  und  Vh  1900  (2  ^d")',  Gaasefjord 
(Jones  Sd.,  Ellesmere  Ld.)  ^h  1902  (2  99)  und  0/7  1902  (1  ^  (Baumann). 

Diese  Hummel  wurde  am  weitesten  gegen  Norden  beobachtet,  indem 
sie  nach  M'Lachlan  von  Feilden  bei  81°  45'  angetroffen  wurde. 

Ichneumonidae. 

3.  Ichneumon  erytbromelas  M'Lachl. 

Ein  Unicum  dieser  Art  wurde  bei  Rice  Strait,  Ellesmere  Ld.,  Ve  99 
gefunden.    Sie  war  bisher  nur  vom  Grant  Land  (82**  330  bekannt. 


M'Lachlan:  Report  on  the  Insecta  collected  by  Feilden  and  Hart during 

the  recent  Arctic  Expedition.     [^Journal  of  the  Linn.  Soc,  Zool.  XIV.] 
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Das  Exemplar  weicht  von  der  Beschreibung  M'Lachlan's  in  zwei 
Puncten  ab.  Es  ist  8  statt  6  mm.  lang;  ausserdem  sind  es  die  Femora, 
die  ^shining  black,  excepting  the  extreme  tips"  sind,  walirend  die  Tibia 
^externally  with  a  black  line"  versehen  sind.  —  Sollte  vielleicht  der 
Autor  der  Art  durch  ein  Schreibfehler  die  W6rter  „Tibiae"  und  „Femora" 
verwechselt  haben,  so  dass  er  ^Tibiae"  geschrieben  hat,  wo  er  „Femora" 
meinte  und  umgekehrt?  —  Falls  die  von  M'Lachlan  beschriebene  Form 
wirklich  (ad.  p.)  rothgeferbte  Femora  hat,  kann  mein  Exemplar  als  eine 
besondere  Varietftt  angesehen  werden,  woIOr  ich  den  Namen  v,  tibialis 
vorschlagen  mOchte.  Als  einer  von  eryfhromelas,  dessen  Beschreibung 
sonst  v5llig  stimmt,  verschiedenen  Art  angehdrend,  kann  meine  Form 
nicht  angesehen  werden;  wissen  wir  ja,  dass  die  Ichneumonen  in  Betreff 
der  Farbe  der  Beine  sehr  variirend  sind  und  dem  Unterschied  in  der 
Gr5sse  kann  eine  wesentliche  Bedeutung  auch  nicht  zugeschrieben  wer- 
den. Von  den  aus  Gr5nland  zuvor  bekannten  Arten  kommt  die  in 
Frage  stehende  Art  7.  bucculenltis  Wesm.  am  nachsten,  ist  jedoch  davon 
zweifellos  verschieden. 

4.  Limneria  extrema  Holmgr. 

Von  dieser  bisher  nur  aus  „Nordgi'5nland"  (Holmgren^)  angegebenen 
Art,  wurde  ein  Stack  bei  Godhavn  ^h  1898  gesammelt. 

Tenthredinidae. 

5.  Nematus  borealis  Marlatt. 

Von  dieser  bisher  nur  von  der  Disco-Insel  bekannten  und  von  Mar- 
latt in  Fox  1.  c.  (1892)  beschriebenen  Art  wurde  ein  d  bei  Gaasefjord 
(Ellesmere  Ld.)  ^U  1902  gesammelt. 

Von  N.  c^dudus  Hart.,  der  in  Gronland  vorkommt,  und  womit 
LuNDBECK  die  Art  Marlatt's  als  synonym  anzusehen  geneigt  wftre, 
zweifellos  verschieden.  Ebensowenig  fftUt  sie  mit  Tenthredo  borealis 
Zett.  (=  Nematus  quercus  Hart.)  zusammen. 

6.  Nematus  stordalensis  Strand  n.  sp, 

Zwei  Exemplare  dieser  N.  borealis  nahestehenden,  aber  sicher  davon 
verschiedenen  Art,  wurden  gesammelt:  „Den  gronne  plet**  (Havnen, 
Havnefjorden)  i^/e  1900  (9)  und  Stordalen  (Havnefjord)  ^o/e  1900  (cT). 

*  Holmgren  :  Insekter  frAn  Nordgr5nland,  samlade  af  Prof.  A.  E.  NordenskiOld  Ar 
1870.    [„Ofvers.  af  Kgl.  Vet-Akad.  FOrhandl."  29  (1872).] 
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Von  Nematus  borealis  Marl,  unterscheidet  sich  die  neue  Art  be- 
sonders  dadurch,  dass  die  Seiten  von  Mesothorax  nicht  glatt  und  glan- 
zend,  sondern  fein  granulirt,  matt,  sind.  Ausserdem  ist  das  Feld  der 
Ocellen  weniger  erhdht  und  nicht  so  scharf  abgesetzt  wie  bei  horealis; 
die  Ocellen  glftnzen  rothbraun,  warend  diejenigen  von  borealis  schwarz, 
glanzlos,  sind.  K6rperbau  im  ganzen  mehr  robust  als  bei  borecUis. 
Das  Weibchen  ist  ausserdem  ein  wenig  anders  gef&rbt:  Tegulae  und 
Pronotum  sind  gelb,  Scutellum  und  Tempora  rOthlich ;  Femora  oben  mit 
einer  gelben  Linie,  die  Trochanteres  r5thlich. 

7.    Nematus  marginifer  Strand  d.  sp. 

Ein  einziges  Mannchen  dieser  ebenfalls  Nemaius  borealis  nahe- 
stehenden  Art  wurde  bei  Beistadfjorden  Vq  1899  von  Simmons  gesammelt 

Von  Nematus  borealis  unterscheidet  diese  neue  Art  ebenso  wie  die 
vorhergehende  sich  auf  den  ersten  Blick  durch  fein  granulirte,  matte 
Seiten  von  Mesothorax.  Auch  die  Oberseite  ist  matter,  weniger  glftn- 
zend,  als  bei  sowohl  N  borealis  als  N  stordalensis;  mit  der  letzten 
Art  hat  N.  marginifer  die  rothbraun  glanzenden  Ocellen  und  mehr  ro- 
busten  KOrperbau  gemein.  Die  gelbgefftrbten  Glieder  der  Extremitftten 
sind  bei  N  marginifer  heller  als  bei  den  beiden  anderen  Arten.  Von 
N  stordalensis  unterscheidet  sie  sich  am  meisten  dadurch,  dass  die 
Augen  von  einer  scharfen  erhabenen  Kante  umgeben  und  dadurch  von 
Tempora  getrennt  sind;  durch  dieses  Merkmal  kann  sie  auch  von  Ne- 
mattis  borealis  sofort  unterschieden  werden.  Der  Name  der  Art  ist, 
wie  es  sich  daher  versteht,  von  den  marginaten  Tempora  geliehen. 


Lepldoptera. 

1.    Colias  becla  Lep. 

Nur  zwei  Stttck  wurd^  gesammelt:  ein  d"  bei  Fort  Juliane  ^h  1899 
und  ein  9  bei  Godhavn  ^h  1898. 

Wie  es  bei  mehreren  CoKo^-Arten  beobachtet  wurde,  kommt  auch 
bei  dieser  Art  nicht  eben  seiten  eine  hellere  Farbenftnderung  vor,  die 
schon  mehrfach  mit  eigenen  Namen  belegt  wurde.  Sie  wurde  zuerst  von 
M'Lachlan  (1.  c.)  als  var.  gladalis  beschrieben;  seine  Exemplare  rOhrten 
von  Grinnell  und  Grant  Land  her,  und  er  sah  in  denselben  eine  nur  in 
den  Iiochsten  Breilengraden  vorkommende  Lokalvarietai,    Dieselbe  Form 
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wurde  spater  von  Skinner  (I.  c.)  als  var.  pallida  beschrieben,  trotzdem 
dass  sie,  wie  er  gleichseitig  darauf  aufmerksam  machte,  zuvor  den  Namen 
glacialis  erhalten  hatte.  Wfthrend  alle  4  Exemplare,  die  M'Lachlan  zur 
Untersuchung  vorlagen,  der  bleichen  Form  angeh5rten,  fanden  sich 
unter  den  vielen  StOcken,  die  Skinner  zur  VerfOgung  standen,  nur  ein 
einziges,  das  auffallend  hellge&rbt  war.  Da  auch  diese  Exemplare  von 
hohen  Breitengraden  (77°  4O0  herrtihrten,  geht  es  also  hervor,  dass  die 
bleichgefftrbte  Form  auch  dort  nur  vereinzelt  vorkommt,  und  dass  die 
Rede  also  nicht  von  einer  LokalvarieULt,  sondern  nur  von  einer  Aber- 
ration, sein  kann.  Die  Namengebung  Skinners  war  also  doppel  ver- 
fehlt  Uebrigens  kommen  fthniiche  hellgefarbte  Slttcke  auch  im  ark- 
tischen  Skandinavien  vor;  dieselben  sind  als  ab.  SandaMi  Lpa.  bekannt 
gemacht. 

2.    Argynnis  cbariclea  Schn.  v.  arctica  Zett. 

Diese  Art  wurde  haufig  angetroffen,  ynd  zwar  liegen  nicht  weniger 
als  16  Exemplare  vor.  Die  Fundorte  und  Fangzeiten  sind  die  fol- 
genden : 

Godhavn  ^/i  98;  Skreia  (Havnefjorden,  Jones  Sd.)^V7  1900(Schei); 
Havnen,  Havnefjorden  (Jones  Sd.)  23/7 1900;  ibid.  ^V?  1900;  ibid.  Vs  1900 
(Simmons). 

In  der  GrOsse  schwanken  die  Exemplare  zwischen  30  und  38  mm.s 
Expansion;  von  den  5  Sttlcken,  die  beim  Winterhafen  ^/i  1900  gesam- 
melt  wurden,  massen  4  nur  30  mm.,  das  5te  dagegen  35  mm. 

Besonders  bemerkenswerthe  Aberrationen  finden  sich  nicht.  Es  ist 
mit  diesem  Material  vor  Augen  kaum  zu  vei-stehen,  dass  die  Art  so 
geneigt  zur  Bildung  von  Aberrationen  ist,  wie  sie  nach  den  Bemerkungen 
M'Lachlan's  sein  soil.  Auch  haben  andere  Verfasser,  die  Ober  diese 
Art  geschrieben,  z.  B.  Staudinger^  und  Aurivillius  (I.  c),  eine  solche 
Variationsfahigkeit  der  Art  gar  nicht  zugeschrieben.  Es  liegt  daher 
nahe  zu  vermuthen,  dass  die  ausserordentliche  Variabilitat,  welche  an 
den  von  M'Lachlan  untersuchten  Exemplaren  konstatirt  wurde,  gerade 
for  die  aus  den  allerhochsten  Breitengraden  (in  diesem  Falle  79**— 8r520 
stammenden  Exemplare  charachleristisch  ist  oder  das  ganz  extraordinare 
Umstande  in  diesem  Falle  dabei  thatig  gewesen  waren.  —  Auch  die  von 
mir  untersuchten  finmarkischen  Stticke  im  Zoologischen  Museum  zu  Kri- 
stiania  zeichnen  sich  nicht  durch  auffallende  Farbenanderungen  aus. 

>  Staudinger:  Reise  nach  Finmarken.    [„Stettiner  enlom.  Zeitung**,  1861]. 
—  Beitrag  zur  Lepidopteren -Fauna  GrOnlands  [ibid.  1857]. 
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Nur  zwei  von  den  vorliegenden  Exempiaren  sind  so  abweichend, 
dass  sie  eine  nahere  Besprechung  verdienen.  Das  StQck  von  Skreia  ist 
sehr  dunkelgeferbt;  die  rothgelbe  Farbung  auf  der  Oberseite  beschrftnkt 
sich  auf  eine  schmale  Binde,  welche  die  ftussere,  in  diesem  Falle  zusam- 
menhangende,  Fleckenreihe  einschliesst;  die  Saumflecke  und  die  Bogen- 
flecke  sind  zu  einer  einzigen  Binde  zusammengeflossen.  Die  Unterseite 
der  FlQgel  ist  normal.  —  Dem  Stttck  von  Havnefjorden  Vs  1900  fehlt 
es  beinahe  ganz  an  brauner  BestAubung  an  der  Mitteibinde  der  Unter- 
seite der  Hinterflttgel.  Sonst  ist  es  wie  gew5hnlich  gef&rbt  und  ge- 
zeichnet. 

Was  die  Unterschiede  zwischen  der  grdnlftndischen  Lokalvariet&t 
ardica  und  der  Stammform,  sowie  der  var.  Boisdu/vali  Dup.  betriHt, 
so  sind  diese  so  ausgezeichnet  von  Auriviluus  (1.  c.)  besprochen  worden, 
dass  es  nicht  n5thig  ist,  sich  darQber  auslassen. 

3.    Argynnis  polaris  Boisd.  v.  americana  Strand  n.  v, 

Es  iiegen  8  Exemplare  vor,  die  folgender  Orte  gesamnielt  wurden: 
Havnen,  Rice  Strait  (EUesmere  Ld.)  ^/e  99;  ibid,  ^/i  99;  Havne- 
fjorden  (Jones  Sd.)  22/7  1900;  Gaasefjorden  (EUesmere  Ld.)  «>/6  02;  die 
Wesfseite  von  Gaasefjorden  Vi  1902  (Baumann). 

Das  gr5sste  Sttick  misst  45  mm.,  das  kleinste  34  mm.;  die  Varia- 
tionen  in  der  Gr5sse  sind  also  recht  bedeutend. 

Besonders  in  die  Augen  fallende  Unterschiede  zwischen  den  ameri- 
kanischen  und  finmarkischen  Exemplare  dieser  Art  k5nnen  allerdings 
kaum  nachgewiesen  werden.  Doch  giebt  es  einen,  wie  es  scheint,  kon- 
stanten  Unterschied  auf  der  Unterseite  der  Hinterflttgel,  ahnlich  dem- 
jenigen  von  chariclea^  indem  bei  den  norwegischen  Exempiaren  in  der 
Mitteibinde  der  weisse  Fleck  in  Zelle  7  an  der  Innenseite  tiefer  ein- 
geschnitten  und  in  zwei  scharfere  Spitzen  ausgezogen  ist.  Im  Saum- 
felde  ist  der  belle  Wisch  an  Rippe  4  gewohnlich  deutlicher  und  der 
hinterste  von  den  weissen  Wurzelflecken  (in  Zelle  1  c)  Iftnger  und  an  der 
Aussenseite  scharf  zugespitzt  an  norwegischen  Exempiaren;  an  gr5n- 
landischen  Stttcken  ist  der  gedachte  Fleck  bier  breit  abgerundet  oder 
sogar  quer  abgeschnitten.  Endlich  scheint  der  Lichtstreif  im  ausseren 
Zwischenfeld  bei  der  europaischen  Form  etwas  deutlicher  zu  sein. 

Die  angegebenen  Verschiedenheiten  scheinen  eine  eigene  Varietfits- 
benennung  zu  rechtfertigen;  als  solche  schlage  ich  fttr  die  amerikanische 
Form  V,  americana  m.  vor.     Da  Boisduval  die  Art  nach  Exempiaren 
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von  „Cap  Nord"  beschrieb,  muss  die  europaische  Form  als  die  Haupt- 
form  angesehen  werden,  und  die  Varietfttsbenennung  muss  also  der 
amerikanischen  angehdren. 


4.    Lycaena  orbitulus  Prun.  v,  Franklini  Curt. 

Wurde  bei  Fort  Juliane  V?  99,  beim  Havnen,  Havnefjorden  (Jones 
Sd.)  ^/7  1900  und  ibid,  am  Vs  1900  (Simmons)  gesammelt;  zusammen 
4  Exemplare,  die  alle  wenig  gut  erhalten  sind,  so  dass  sie  im  frischen 
Zustande  gewiss  etwas  anders  aussehen  wQrden.  Die  Gr5sse  derselben 
schwankt  zwischen  20  und  22  mm. 

Verglichen  mit  der  im  arktischen  Norwegen  vorkommenden  Form, 
aquilina  Stgr.,  ist  in  der  Gr5sse  kaum  ein  Unterschied  zu  bemerken, 
indem  die  meisten  norwegischen  aquilina,  die  ich  gesehen  babe,  durch- 
gehends  nicht  grosser  als  Franklini  sind.  Die  Oberseite  ist  bei  beiden 
gleich,  jedoch  dtlrfen  fi-ische  Franklini  wohl  etwas  dunkler  sein.  Die 
Unterseite  ist  dunkler,  wenigstens  auf  den  HinterflOgeln ;  letztere  haben 
scharfere  Augenflecke,  wovon  diejenigen  am  Vorderrande  mit  schwarzen 
Pupillen  versehen  sind.  Auf  der  Unterseite  der  HinterflQgel  findet  sich 
bei  alien  4  Stttcken  in  der  Mitte  des  Innenrandes  oder  ein  wenig  naher 
dem  Analwinkel  ein  weisser  Fleck,  der  zusammen  mit  den  zwei  Wurzel- 
flecken  eine  gerade  Linie  bildet.  Dieser  Fleck  ist  weder  an  der  Figur 
CuRTis's^  angedeutet,  noch  wird  er  von  Herrich-SchAffer  ^  erwahnt. 
Ein  solcher  Fleck  kann  jedoch  auch,  wenn  auch  viel  undeutlicher,  bei 
aquilina  vorkommen.  Die  Saumflecke  der  Unterseite  der  VorderflOgel 
sind  an  der  Innerseite  von  zusammenhangenden,  schwarzen  Bogen  be- 
grenzt;  letztere  bilden  also  einen  schwarzen  Querstreif  auf  dem  Flttgel. 
Innerhalb  des  schwarzen  Discoidalfleckes  der  VorderflQgel  findet  sich  bei 
aquilina  kein  oder  nur  ein  undeutlicher  weisser  Fleck;  dieser  ist  bei 
alien  4  Stttcken  von  Franklini  gross  und  deutlich,  was  auch  mit  dem 
Discoidalfleck  der  Fall  ist. 

Curtis  erzahlt,  das  die  von  ihm  beschriebenen  StOcke  auf  Astror 
galas  alpinus  gefangen  wurden. 

Diese  Art  wurde  1900  von  Aurivillius  1.  c.  als  ftir  die  Fauna 
Gr5nlands  neu  angegeben  und  zwar  von  Hurry  Inlet  and  Mackenzie- 
Bucht     Sie  var  jedoch  schon   1892  von  Skinner  und  Mengel  1.  c.  in 


*  Curtis:  Descr.  of  the  Insects  in  „ Appendix   to  the  Narr.  af  the  Sec.  Voyage  of 

Ross".    1835. 
2  Herrich-SchXffer  :  System.  Bearbeitung  d.  Schmett.   von  Europa.     (B.  VI,  Pag. 

28  {Lye,  aquUo),) 
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ihrem  Verzeichniss  der  bei  McCormick  Ba^,  Herbert  Island  und  Disco 
gesammelten  Schmetterlinge  aufgeftihrt.  Jedenfalls  geh5rt  sie  unter  den 
wenig  hftufigen  Arten  GrOnlands,  und  sie  dOrfte  auch  in  Eliesmere  Land 
nicht  h&ufig  sein. 


5.  DsLSjchira,  groenla,ndica,  Wck.' 

Nur  zwei  Imagines  wurden  gesammelt:  Gaasefjorden  ^/e  1902  (Hen- 
riksen)  {&)  und  Vi  1902  (9).  —  Das  Mannchen  misst  40  mm.,  das  Weib- 
chen  53  mm.  Beim  Mannchen  sind  die  beiden  Querlinien  der  Vorder- 
flOgel  deutlich. 

Die  leicht  kenntliche  Raupe  dieser  Art  wurde  viel  5fter  gefunden 
und  zwar  an  folgenden  Orten: 

Foulke  Fjord  (Nord-GrOnland)  Ws  1898  (eine  ganz  junge  Raupe);  Fort 
Juliane  ^/e  1899  (Simmons);  Havnen,  Havnefjorden  (Eliesmere  Ld.)  '^/e 
1900  (ScHEi),  ibid.  ^Ve  1900;  ibid.  ^Ve  1900;  Moskusfjord  (Jones  Sound) 
Juli  1900;  Gaasefjord  ^Vh  1902  (Baumann);  Indre  Eide  (Gaasefjorden) 
Ve  1902;  ^o/e  1902. 

Ausserdem  wurden  Cocons  gefunden :  Egedesminde  ^h  98,  God- 
havn  80/7  98,  Cap  Rutherford  (Hayes  Sound)  «>/8  98  und  Stordalen 
(Havnefjorden)  20/7  1900. 

Die  Raupe  ist  schon  wiederholt  beschrieben  worden,  so  von  Ho- 
MEYER^  Dyar^,  Aurivillius  1.  c,  SO  dass  eine  nochmalige  Beschrei- 
bung  unn5thig  ist.  —  Wie  schon  Herrich-SchAffer  (bei  Homeyer  1.  c.) 
vermuthete,  tiberwintert  die  Raupe  zweimal,  nach  dem  was  Aurivillius 
hat  konstatiren  k5nnen. 

6.  Anarta  Richardsoni  Curt. 

Diese  Art  wurde  zu  wiederholten  Malen  angetroffen  und  zwar  bei: 
Godhavn  ^0/7  1898;  Rice  Strait  (Eliesmere  Ld.)  Vs  1899;  Havnefjorden 
2V7  1900;  Skiabdalen  (Gaasefjorden)  1^/7  1901  (Schei)  und  Gaase^orden 
3/7  1902. 

Die  Exemplare  weisen  z.  Th.  nicht  unerhebliche  Verschiedenheiten 
unter  sich  auf,  da  sie  aber  nicht  im  bestem  Zustande  sind,  gehe  ich 
darauf  nicht  naher  ein.  Sie  konnten  nur  durch  Untersuchung  der  Geni- 
talien  mit  Sicherheit  identificirt  werden. 

In  Gr5sse  variiren  sie  zwischen  29  und  32  mm. 


•  Homeyer  in  „Zweite  deulsche  Nordpolfahrl"  B.  II,  Abt.  I,  P.  409. 
2  Dyar  in  „Psyche"  VIII.  P.  153. 
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Alle  norwegische  Exemplare,  die  ich  gesehen  habe  (von  Dovre  und 
Finmarken),  gehOren  der  Varietal  dovrensis  Stgr.  an  und  sehen  ziemlich 
verschieden  von  den  Gr5nlandern  aus. 

Anm.    Nach  Staudinger   und  Rebels  Catalog  kommt  audi  AfMrta  Zetterstedti 
Stgr  f,  pr,  in  GrOnland  vor. 


7.  Anartsb  leucocycla,  Stgr. 

Wurde  bei  Rice  Strait  ^Iq  1899  (ein  neugeschltipftes  StQck!)  und 
^/7  1899  sowie  bei  Ostcap,  Havnefjorden  Vs  1900  gefunden,  ttberall 
Unica.    Sie  sind  in  wenig  gutem  Zustande  und  messen  26 — ^27  mm. 

8.  Larentia  polata,  Dup. 

Nur  zwei  Individuen  wurden  gefunden  und  zwar  bei  Godhavn  ^h  98 
und  Havnen,  Rice  Strait  ^0/7  99. 

Erwahnenswerthe  Verschiedenheiten  von  norwegischen  Exemplaren 
finden  sich  nichl;  selbst  die  Querbinde  an  der  Unterseite  der  Hinter- 
fltigel,  die  an  der  Abbildung  bei  Aurivilltus  (1.  c.  1890)  nicht  angedeutet 
ist,  tritt  deutlich  wie  bei  norwegischen  Stticken  hervor.  Von  der  Ab- 
bildung Lefebure's^  sind  sie  daher  so  verschieden,  dass  man  sie  nicht 
zu  V.  BruUM  Lef.  ziehen  kann.  Auch  Aurivillius  bezeichnet  die 
gr5nlandische  Form  einfach  als  polata  Dup.,  Bang-Haas  dagegen  er- 
klart  1.  c,  dass  die  gedachte  Form  im  allgemeinen  der  Varietat  BrulUi 
angehort. 

Die  zwei  Exemplare  messen  26  und  27  mm. 

9.  Larentia  frigidaria  Gn.  f.  Sabinei  Kirby  (Curt.). 

Diese  Art  wurde  haufig  angetroffen,  indem  Exemplare  von  den  fol- 
genden  Orten  vorhanden  sind: 

Cap  Rutherford  (Hayes  Sd.)  ^Ve  99,  Moskusfjord  (Jones  Sd.)  V?  1900, 
Havnen,  Havnefjorden  ^V?  1900,  0dedalene  (Havnefjorden)  28/7  1900  (Sim- 
mons), Bucht  bei  Lands  End  (Helvedes-Porten,  Jones  Sd.)  ^^h  1901 
(Simmons),  Gaasefjorden  V?  1902;  ibid,  ^h  1902;  ibid.  ^la  1902;  ibid. 
21/6  1902  (Simmons);  ibid.  «>/6  1902. 

Die  drei  vorhandenen  Weibchen  messen  24 — 25  mm.,  wahrend  das 
kleinste  Mannchen  22,  das  gr5sste  27  mm.  ist.  Nach  Staudinger  1.  c 
ist  die   FlQgelspannung  von  finmarkischen  ExemplGu*en  der  Hauptform 

1  Lefebure:   Description  de  quelques    L^pidopt^res    nocturnes    hyperbor^ennes. 
[»Annales  d.  1.  Soc.  ent  de  France",  1836.] 
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23—29  mm.;  die  im  Zoologischen  Museum  zu  Kristiania  befindlichen 
StOcke  aus  Finmarken  messen  durchgehends  26—29  mm.  Die  ameri- 
kanische  Form  ist  also  im  allgemeinen  etwas  kleiner. 

Die  Flugzeit  in  Finmarken  ist  nach  Staddinger  letzte  Halfte  von 
Juli,  wahrend  Schoyen  *  fand,  dass  die  Flugzeit  schon  bei  5ten  Juli  vor- 
Qber  war.  Da  dieselbe  also,  wenigstens  ftir  die  Hauptform,  kurz  zu  sein 
scheint,  h^ngt  es  wohl  von  besonderen  Umst&nden,  am  meisten  wohl 
von  den  Witterungsverhaltnissen,  ab,  ob  die  Art  in  Gronland  Ende  Juli 
oder  Ende  Juni  ihre  Hauptflugzeit  haben  soil. 

Besonders  erwahnenswerthe  Farbenanderungen  kommen  unter  den 
vorliegenden  Exemplaren  nicht  vor.  Dieselben  sind  jedoch  meistens 
wenig  gut  erhalten,  so  dass  die  Farbung  nicht  immer  genau  erkannt 
werden  kann.  Die  schon  von  M'Lachlan  beschribene  und  von  Skinner 
und  Mengel  als  immaculata  n.  sp,  bekannt  gemachte  Form  ist  aller 
Wahrscheinlichkeit  nach  nur  eine  Varietat  von  frigidaria;  ein  Paar  von 
meinen  Stticken  scheinen  dazu  gehOrt  zu  haben.  —  Unter  finmarkischen 
Exemplaren  der  Hauptform  kommen  nicht  selten  auffallende  Aberrationen 
vor. .  So  erwahnt  schon  Staudinger  1.  c.  eine  Form,  die  fast  ganz  ein- 
farbig  schwarzgrau  ist  (ab.  melanotica  m.  n.  ab,), 

Mit  finmarkischen  Stticken  verglichen  weisen  die  Amerikaner  die 
folgenden  Verschiedenheiten  auf.  Sie  sind  undeutlicher  gezeichnet,  die 
Grundfarbe  ist  rauchbraun,  nicht  wie  bei  ersteren  grau  oder  schwarzlich 
grau.  An  den  Vorderfltigeln  ist  das  belle  innere  Zwischenfeld  ziemiich 
deutlich,  dagegen  gehen  das  Mittelfeld  und  das  Saumfeld  in  einander 
tiber  ohne  deutlich  markirte  Grenze,  ausgenommen  am  Vorderrande. 
Der  Discoidalfleck  der  Vorderflttgel  kaum  wahrnehmbar.  Die  Fransen 
sind  beinahe  ganz  einfarbig,  die  Hinterflttgel  ohne  Andeutung  von  Quer- 
linien.    Die  Unterseite  ist  einfarbig,  dunkler,  braunlich  grau. 

Bang-Haas  schlagt  1.  c.  ftir  die  grdnlandische  Form  den  Namen 
V.  groefdandicaria  vor.  Dieselbe  muss  jedoch  den  Namen  Sainnei 
Kfrby  ftihren.  Der  erste  Autor  dieses  Namens  ist  ja  KmBY,  nicht  Curtfs; 
das  Werk,  worin  Kirby  seine  zwar  unvollstandige,  aber  jedoch  kennt- 
liche  Beschreibung  verdffentlichte:  „Suppl.  to  the  Appendix  of  Captain 
Parry's  Voyage**,  erschien  1821,  wahrend  die  Beschreibung  von  Curtis 
im  Jahre  1835  verOffentlicht  wurde.  Auch  ware  es  wohl  das  richtigste, 
die  zuerst  bekannt  gegebene  Form,  Sabinei,  als  die  Hauptform  anzusehen 
und  frigidaria  als  Varietat  dazu  zu  ziehen.  Die  grdnlandischen  Ex* 
emplare  waren  demnach  als  Lar.  Sabinei  KmBY  und  unsere  europaischen 

^  Sgh0yen:  Oversigt  over  de  i  Norges  arktiske  region  hidiil   fundne  lepidoptera. 
[„Archiv  f.  mathem.  og  naturv."  B.  V.] 
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als  Lot.  Sabinei  Kirby  t;.  frigidaria  6n.  zu  benennen.  Die  im  Cata- 
loge  von  Staudinger  und  Rebel  gebrauchte  Benennung  w&re  so  in 
zwei  Puncten  zu  verbessern. 

Dass  die  zwei  in  Frage  stehenden  Formen  nicht  specifisch  verschie- 
den  sind,  da  von  habe  ich  mich  durch  Untersuchung  von  den  Genitalien 
Qberzeugt. 

10.  Pyransta  torvalis  MGschl. 

Von  dieser  eigenthOmlictfen  Art  liegen  drei  leider  nicht  gut  erhaltene, 
aber  jedoch  sicher  bestimmbare,  Exemplaren  vor,  die  bei  Grodhavn  ^/i 
1898,  Havnefjorden  ^fi  1900  und  Gaasefjorden  ^i  1902  erbeutet  wurden. 

Die  Art  wurde  zuerst  in  Labrador  aufgefunden,  hat  sich  spater  als 
in  6r5nland  weit  verbreitet  erwiesen  und  wurde  nach  der  Angabe  Stau- 
DiNGERs  auch  als  in  den  Pyreneen  vorkommend  angegeben^  Im  neuen 
Lepidopteren-Catalog  steht  jedoch  keine  andere  Patria-Angaben  als:  ^Labr.^ 

11.  Oletbreutes  boreana  Rbl.  (=  septentrionana  MGschl.) 

Nur  zwei  Exemplare  dieser  interessanten  Art  wurden  gefunden  und 
zwar  bei  Havnefjorden  (Jones  Sd.)  ^Ve  und  ^Iq  1900. 

£s  ist  ganz  berechtigt,  wenn  diese  Art  im  neuen  Cataloge  in  der  n&chsten 
Nfthe  von  Schulziana  aufgefQhrt  worden  ist,  denn  sie  steht  dieser  Art 
so  nahe,  dass  sie  unter  Exemplaren  dieser  letzteren  gesteckt,  nur  von 
einem  getibten  Auge  ohne  Schwierigkeit  unterschieden  werden  kann. 
Aber  ebenso  gewiss  ist  es,  dass  sie  von  SchuUziana  specifisch  ver- 
schieden  ist;  das  zuverl&ssigste  Distinctionsmerkmal  dOrfte  wohl  in 
alien  Fallen  die  gestreckteren,  schmftleren  VorderflOgel  sein.  Aber  un- 
begreiflich  ist  es,  wie  M5sghler  sagen  kann,  dass  sie  in  der  F&rbung 
ganz  verschieden  ist^;  sie  scheint  mir  auch  darin  grosse  Aehnlichkeit 
mit  SchuUziana  aufzuweisen. 

Leider  liegen  wie  gesagt  nur  2  Exemplare  vor.  Diese  sind  doch  in 
ziemlich  gutem  Zuslande,  so  dass  ich  einige  Bemerkungen  tiber  die 
Puncten,  worin  diese  wenig  gut  mit  M5schlers  Beschreibung  stimmen, 
bezw.  Qber  die  Verschiedenheiten  von  Schulziana^  geben  kann. 

Palpen  braunlich  grau,  die  Schneide  nur  wenig  heller.  Kopf  braun 
mit  einigen  eingemengten,  grauweissen  Haaren.    Thorax  ebenso  gefftrbt. 


'  MGschler:  Beitrftge  zur  Schmetterlings-Fauna  von  Labrador.    [„Stettiner  entom. 

ZeituDg''  1883.] 
*  Vielleicht  ist  das  darin  begrOndet,  dass  das  Typeexemplar  MOschlers,  wie  Bang- 

Haas  1.  c.  mittheilt,  stark  abgerieben  war. 
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Hinterleib  braunlich  grau  mit  eingestreulen  weisslichen  Haaren.  After- 
busch  graulichgelb.     Beine  hellgrau,  die  Tarsen  undeutlich  braun  geringt. 

Die  Zeichnungen  der  VorderflQgel  sind  bei  boreana  reiner,  deut- 
licher,  nicht  so  verworren,  wie  bei  Schulziana.  Die  weissen  Zeich- 
nungen sind  wie  bei  letzterer  von  schwarzen  Fleckchen  und  Puncten 
umgeben;  diese  sind  bei  boreana  meistens  grosser  und  treten  schftrfer 
hervor.  Die  Grundfarbe  ist  mehr  graubraunlich,  nicht  so  rdthlich  oder 
r5thlich  gelb;  die  Zeichnungen  sind  weiss  mit  wenigem  oder  keinem 
Silberschimmer;  zwischen  den  Zeichnungen  stehen  keine  Silberpuncte, 
und  ebensowenig  steht  in  der  FlQgelmilte  ein  runder,  makeiartiger, 
Silberpunct  wie  bei  Schulziana.  In  dem  Wurzelfelde  keine  helle  Binde, 
nur  ein  Paar  Flecke.  —  An  der  Unterseite  der  VorderflQge!  treten  bei 
boreana  die  weissen  Fleckchen  am  Vorderrande  wenig  scharf  hervor. 

Der  einzige  sicher  bekannte  Fundort  in  Qronland  war  Hekla  Hafen 
an  der  Ostkttste  (Bang-Haas).  Zweifellos  ist  es  jedoch  dieselbe  Art,  die 
von  AuRiviLLius  1.  c.  (1900)  als  Sericoris  sp.  forte  SchtUziana  auf- 
gefahrt  wird.  Die  von  MXachlan  als  Mixodia  sp.  und  von  Curtis 
1.  c.  als  Orthoiaenia  Bentleyana  (Don.)  erwfthnten  Exemplare  dOrften 
vielleich  auch  boreana  angehort  haben. 


12.     Oletbreutes  groenlandicana  Bang-Haas. 

Diese  seit  dem  Auffinden  der  Typenexemplare  nicht  wiedergefun- 
dene  Art  liegt  in  vielen  Exemplaren  vor.    Diese  wurden  gesammelt: 

Bei  Cap  Rutherford  ^Ve  1899,  Havnen,  Rice  Strait  ^/q  99;  ibid. 
2B/7  99;  Havnefjorden  '^Vq  1900  (Simmons),  ibid,  ^h  1900;  Gaasefjorden 
8/7  und  80/6  1902. 

Die  Fltlgelexpansion  ca.  17  mm.  (16—18  mm.) 

Die  vorliegenden  Exemplare  weichen  von  der  Beschreibung  Bang- 
Haas's  dadurch  ab,  dass  die  HinterflQgel  nicht  schwarzgrau,  sondem 
hellgrau  mit  ebenso  gefarbten  Fransen  sind.  Da  aber  die  Beschreibung 
sonst  ganz  passt,  nehme  ich  nicht  Anstand  die  Bestimmung  als  richtig 
anzusehen,  so  viel  mehr  als  die  Farbe  der  Hinterfltigel  offenbar  ein 
wenig  variiren  kann. 

Die  weissgraue  Binde,  welche  sich  vom  Vorderrande  bis  zum  Inneu- 
winkel  erstreckt,  ist  an  den  meisten  StQcken  so  stark  mit  dunkleren 
Querstreifen  und  Puncten  gemischt,  dass  sie  selbst  an  frischen  Exem- 
plaren h5chst  unregelmassig  und  undeutlich  ist.  Nur  ein  einziges  der 
vorliegenden  Exemplare  hat  die  gedachte  Binde  rein  weissgrau  ohne 
andere  schwarzen  Zeichnungen  als  die  kleinen,  abgerundeten,  charachteri- 
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stischen  Fleckchen  am  Vorderrande,  welche  nie  fehlen  und  in  alien  FnUen 
scharf  hervortretend  sind,  sowie  der  darunter  liegende,  langlich  eif5r- 
mige  Fleck.  Letzterer  ist  auch  nur  an  dem  einen  Exemplare  scharf 
hervortretend;  an  den  anderen  fliesst  er  entweder  mit  den  umgebenden 
kleineren  Flecken  zusammen,  oder  was  am  5ftesten  der  Fall  ist,  er  ver- 
schwindet  ganz  und  wird  von  einem  undeutlichen  dunklen,  schwach 
bleigl&nzenden  Streif  oder  von  zahlreichen  kleinen  dunklen  Puncten 
ersetzt  Bei  vielen  Exemplaren  verbreitet  sich  die  weissgraue  Binde 
gerade  bis  zur  Spitze;  der  Saum  ist  doch  immer  mit  schwarzen  Zeich- 
nungen  versehen,  nftmlich  ausser  einem  gr5sseren  schwarzen  Fleck  un- 
mittelbar  vor  der  Spitze,  eine  Anzahl  von  7  kleineren  Fleckchen,  2  nahe 
der  Spitze,  2  im  Analwinkel  und  3  nahestehende  oder  zusammenhangende 
in  der  Mitte;  diese  Fleckchen  fliessen  in  vielen  F^en  zusammen,  so 
dass  die  Binde  an  der  Aussenseite  vdllig  von  Schwarz  begrenzt  wird. 
Auch  in  der  gewdhnlich  sehr  undeutlichen  Mittelbinde  linden  sich  am 
Vorderrande  zwei  oder  drei  kleine  schwarze  Flecke.  Die  Mittelbinde  ist 
an  einigen  Exemplaren  von  einem  aus  den  Vorderrandflecken  enlsprin- 
genden,  bis  gegen  den  Innenrand  verlaufenden,  schwarzen  Streifen  oder 
Punctreihe  getheilt ;  am  Innerrande  ist  die  Binde  am  undeutlichsten.  In 
der  Mitte  des  Wurzelfeldes  sieht  man  zwei  kleine,  hellere,  bleigl&nzende 
Hftckchen.  —  Abdomen  ist  ungefahr  wie  die  HinterflQgel  gefftrbt.  Die 
Vorderbeine  sind  grauschwarz  mit  weissen  Flecken  an  der  Vorderseite 
der  Tibien  und  Tarsen,  die  Hinterbeine  sind  grau  mit  weissen  und 
schwarzen  Makeln  an  der  Oberseite  der  Tarsen. 


13.    StenoptilisL  Mengeli  Fern. 

Ein  Unicum  von  Reindeer  Point  (Foulke  Fjord)  in  Nord-Gr5nland 
^^/s  98  stimmt  ganz  mit  Fernalds  (ibrigens  etwas  kurz  gefasste  Beschrei- 
bung  1.  c,  so  dass  die  Bestimmung  wohl  als  sicher  angesehen  werden 
darf.  Der  von  Bang-Haas  erwahnte  MimaeseoptUua  islandicus  Stgr. 
ist  wohl  auch  dieselbe  als  Fernalds  Art  und  nicht  die  richtige  islan- 
dische  Art;  Bang-Haas  macht  ja  auch  darauf  aufmerksam,  dass  das 
grOnl&ndische  Exemplar  von  der  Type  Staudingers  etwas  abweicht,  und 
im  neuen  Catalog  wird  ja  demnach  als  Patria  fttr  islandictis  nur  ^Isl.^ 
angegeben. 

Nach  der  Beschreibung  von  Mim.  islcmdicus  unterscheidet  meine 
Mengdi  sich  in  den  folgenden  Puncten  davon. 

FlQgelexpansion  21  mm.  nach  meinem  Exemplar;  Fernald  giebt 
20  mm.  an.     Ober  jedem  Auge  zieht  eine  feine  weisse  Linie;  sonst  ist 
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der  Augenrand  wie  der  Kopf  geforbL  Die  Zunge  ist  schwarzbrauiL 
Thorax  ist  anscheinend  ein  wenig  mehr  weiss  beschuppt  als  die  FlQgel 
gewesen.  Abdomen  ist  ausser  mit  einem  feinen  weissen  Streifen  jeder- 
seits  an  der  Basis  auch  mit  einem  solchen  an  der  Unterseite  versehen; 
dieser  ist  jedoch  ziemlich  undeutlich.  Auch  an  den  Hinterbeinen  sind 
die  Tarsen  heller  gefftrbt;  ebenso  sind  die  Sporen  der  hinteren  Tibien 
weiss.  Auf  dem  Vorderzipfel  (inden  sich  weisse  Schuppen  auch  am 
Vorderrande,  wenn  auch  sparsamer  als  am  Innerrande.  An  der  Wurzel 
der  VorderflOgei  iindet  sich  ein  undeutlicher,  dunkler  Lftngsstreif.  Die 
Makel  vor  dem  Einschnitt  ist  ungef&hr  so  gross  wie  bei  Sten.  bipuncti- 
cUxctyla,  aber  schArfer  markirt  und  rhomboidisch.  Am  Ende  des  hin- 
teren Zipfels  kann  ich  keine  dunkle  Flecke  wahrnehmen.  Die  Hinter- 
flQgel  sind  ein  wenig  mehr  graugefArbt  als  diejenigen  von  hipuncU' 
daclyla.  Auf  der  Unterseite  fQhrt  die  dritte  Feder  dieselbe  Best&ubung 
wie  die  zweite,  nicht  wie  die  erste. 

Die  Verschiedenheiten  zwischen  Mengdi  und  ialandicua  sind  ja 
nicht  gross;  die  nahe  Verwandschaft  ist  nicht  zu  lAugnen  trotz  dem 
fatalen  Umstande,  dass  im  neuen  Cataloge  nicht  weniger  als  8  Arten 
zwischen  den  beiden  genannten  gestellt  werden!  Um  aber  die  Beziehungen 
dieser  Formen  zu  einander  n&her  zu  erforschen,  wAre  mehr  Material 
nothwendig. 

Fernald  war  offenbar  die  Beschreibung  von  Min.  ialandiom  nicht 
bekannt,  da  er  als  die  nachsten  Verwandten  seiner  Art  nur  ein  Paar 
sttdlicheren,  in  den  Vereinigten  Staaten    vorkommenden,  Arten    angab. 

Vorausgesetzt  dass  der  aus  GrOnland  angegebene  Mimcieseoptiliis 
ialandictis  Stgr.  gleich  StenoptUia  Mengdi  Fern,  ist,  kommt  dieselbe 
auch  in  Ostgrdnland  vor.  Die  Typen  Fernalds  wurden  bei  McCormicks 
Bay  gesammelt 

Pagenstecher  fQhrt  1.  c.  Slen.  Mengdi  gar  nicht  auf. 


Raupen. 

Als  Anhang  zu  der  Bearbeitung  der  Lepidopteren  gebe  ich  unten 
Beschreibungen  von  den  gesammelten,  in  Spiritus  conservirten  Raupen, 
trotzdem  dass  dieselben  nicht  mit  Sicherheit  identificirt  werden  k5nnen. 
Besonders  wenn  es  sich  um  ein  Faunengebiet,  das  so  wenige  Arten  auf- 
zuweisen  hat,  handelt,  dttrfen  solche  Beschreibungen  dennoch  nicht  als 
werthlos  angesehen  werden;  man  kann  ja  in  diesem  FaUe  wenigstens  mit 
Wahrscheinlichkeit  die  Raupen  bestimmen. 
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1.  Argynnis  chariclea  Schn.? 

Eine  -irpynwis-Raupe,  welche  mit  der  Beschreibung  Aurivillius's 
von  dem,  was  er  als  die  Raupe  dieser  Art  ansieht,  stimmt,  wurde  bei 
Spadenaes  (Havnefjorden)  ^li  1900  gefunden. 

2.  Agrotis  sp. 

Beim  Havnen,  Havnefjorden  wurde  ^Ve  1900  eine  Raupe  gefunden, 
die  einer  der  folgenden  Arten  angehdrt :  Agrotis  dissona  M5schl.,  clande- 
stina  Harr.,  qwxdrangula  Zett.,  Weatermanni  Stgr.  oder  Drewseni 
Stgr. 

Kopf  klein,  3  mm.  breit,  etwas  niedergedrtlckt,  dem  Umrisse  nach 
ellipsoidisch,  breiter  als  lang,  die  Seitenhftlften  wenig  gew5lbt;  Clypeus 
(Stirndreieck)  Iftnger  als  vorn  breit,  flach;  Scheiteldreieck  zweimal  so 
breit  als  lang,  der  Quere  nach  niedergedrtlckt;  Ocellen  weit  von  ein- 
ander  stehend,  einen  grossen  Bogen  bildend;  Labrum  zwei  mal  so  breit 
als  lang,  seitlich  gerundet,  vorn  wenig  ausgeschnitten.  Kopf  br^unlich 
gelb,  die  Seitenhftlften  oben  und  vorn  braun  marmorirt,  an  den  Seilen 
des  Stirndreieckes  ein  brauner  Streif,  der  sich  nach  hlnten  fortsetzt  und 
eine  X-fthnliche  Figur  bildet;  Scheiteldreieck  dunkel  braun.  Der  gelbe 
Stirndreieck  mit  einer  Haeu-warze  in  den  beiden  vorderen  Ecken;  zwei 
gleiche  Warzen  jederseits  der  Mittellinie  auf  der  Kopfhohe.  Labrum 
hellgelb,  Vorderrand  schwarz;  Mandibeln  an  der  Basis  brftunlich  gelb, 
in  der  stark  glftnzenden  ausseren  Hftlfte  r5thlich  braun.  KOrper  ziemlich 
dick,  von  der  gew5hnlichen  Agrotis-Formy  ohne  besondere  Auszeich- 
nungen.  Die  zwei  hinteren  Brustsegmenten  oben  jederseits  der  Mittel- 
linie mit  2  in  einer  transversellen  Linie,  die  Segmenten  5—11  mit  2 
in  longitudinellen^  nach  hinten  divergirenden  Linien  gestellten  kleinen, 
weissen  Haarwarzen.  Rtlcken  Obrigens  mit  kurzen  Haaren,  die  nicht 
aus  solchen  Warzen  entspringen.  Kdrper  schmutzig  graubraun  gef&rbt, 
eine  feine,  helle,  besonders  in  den  Einschnitten  deutlich  schwarz  ein- 
gefasste  RQckenlinie,  jederseits  |dei*selben  eine  breite,  schmutzig  grau- 
gelbliche  Binde,  die  vom  dritten  bis  zw5lften  Segmente  verlauft;  die 
hinteren  der  Haarwarzen  der  Mittelsegmenten  liegen  gerade  in  der  aus- 
seren Grenzlinie  dieser  Binde.  An  den  mittleren  Segmenten  bemerkt 
man  zwischen  der  Rttckenbinde  und  den  Stigmen  einen  sehr  verloschenen 
helleren  Schragstreif,  und  unter  den  Stigmen  verlauft  eine  schmale,  hell- 
gelbe  Binde,  die  vom  Kopfe  bis  zum  Aftersegmente  deutlich  isL  Die 
Seiten,  sowie  Unterseite  von  den  Segmenten  11 — 12  etwas  heller,  die 
Stigmen,  Afterschieber,  letztes  Paar  Bauchftisse,  sowie  ein  grosser  Fleck 
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an  der  Unterseite  von  Segment  11  sind  schwarz.  Sonst  die  Unterseite 
sowie  die  Qbrigen  Fcisse  gelbbraun;  die  Klauen  und  die  Spitzen  der 
Gelenkabschnitte  der  Brustfdsse  geschwarzt.    Analplatte  dunkelbraun. 

Eineandere,  gleichzeitig  gefundene,  ein  wenig  kleinere  Agrotia-ReMpef 
die  wahrscheinlich  derselben  Species  angeh5rt,  weicht  in  den  folgenden 
Puncten  von  der  beschriebenen  ab. 

Breite  des  Kopfes  4  mm.,  die  Seitenhalften  starker  gewdlbt;  Stirn- 
dreieck  braun,  Scheiteldreieck  hellgelb,  Mandibein  einfarbig  gelbbraun, 
Halsschild  mit  deutlich  weisser  Mittellinie.  Der  schwarze  Fleck  an  der 
Unterseite  von  Segment  11  lehlt,  ebenso  sind  die  Afterschieber,  die 
letzten  BauchfOsse  und  die  Analplatte  braunlich  gelb. 

Eine  dritte  Raupe,  die  leider  wenig  gut  erhalten  ist,  aber  so  weit 
man  sehen  kann,  in  allem  mit  der  letzterwahnten  Qbereinstimmt,  wurde 
an  der  SodkQste  von  Ellesmere  Land  ^^/e  1899  gefunden. 


3.    Geometride  sp, 

Bei  Moskusfjord  (Jones  Sound)  wurde  im  Juli  1900  von  Simmons 
eine  Raupe  gefunden,  die  wahrscheinlieh  die  bisher  ganz  unbekannte 
Raupe  von  Lar,  Sabinei  sein  dOrfte.  Sowohl  M'Lachlan  (1.  c.)  als 
Vanh6ffen  (1.  c.)  erwahnen  Geometride-Raupen;  sie  geben  aber  keine 
Beschreibungen  davon.  Die  Raupe  Vanh5ffens  wurde  auf  Stxxifraga 
aizoan  gefunden,  wollte  aber  in  der  Gefangenschaft  niclit  von  ihrer  ver- 
meintlichen  Fulterpflanze  fressen  und  war  also  vielleicht  zufftllig  auf 
diese  gelangt. 

Kopf  flachgedrQckt,  abgerundet,  viereckig,  die  grOsste  Breite  grosser 
als  die  Entfernung  des  Vorderrandes  des  zweiten  Segmentes  vom  Vorder- 
rande  des  Stirndreieckes ;  letzteres  ziemlich  flachgedrnckt,  ein  wenig 
linger  als  vorn  breit,  auch  die  Seitenhalften  des  Kopfes  wenig  gew5lbt; 
Labrum  emarginirt,  mehr  als  zweimal  so  breit  als  lang.  Kopf  braun- 
schwarz,  an  den  Seiten  hinter  den  Ocellen  5  rothgelbliche,  bogenfdrmige 
Flecke,  Labrum  rothbrilunlich ;  Antennen  und  Palpen  weiss,  schwarz- 
geringt;  Labrum  vorn  weiss,  hinter  schwai-z;  die  Augen  grauweiss. 
Breite  des  Kopfes  3  mm.  K5rper  seitlich  schwach  niedergedrQckt,  ziem- 
lich robust,  gleichformig  gebaut  ohne  besondere  Erhabenheiten  oder 
Auswttchse,  jedoch  mit  weissen  Punctwarzen,  die  je  ein  schwarzes, 
ziemlich  langes,  borstenahnliches  Haar  tragen.  Das  zweite  Segment 
ausserdem  mit  fthnlichen  Haaren,  die  nicht  aus  Warzen  entspringen. 
Die  Segmenten  tragen  aber  folgende  Querreihen  von  Warzen:  das  2te, 
3te,  4te  und  12te  Segment  je   eine    Reihe   von  bezw.   2,    8,  8   und  6 
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Warzen,  die  Qbrigen  Segnienten  2  Reihen,  wovon  die  vordere  aus  4,  die 
hintere  aus  2  Warzen  besteht;  das  lelzte  Segment  ohne  Warzen,  aber 
mit  Haaren.  Unten  haben  die  Segmenlen  5—8  je  zwei  Reihen,  die 
vordere  mit  5,  die  hintere  mit  6  Warzen.  Ausserdem  sind  ein  oder 
zwei  Warzen  neben  den  Stigmen  an  jedem  Segment  vorhanden.  Grund- 
farbe  des  KOrpers  brftunlich  gelb.  In  und  beiderseits  der  Miltellinie  des 
Rtickens  verl^nfen  drei  Reihen  von  abwechselnden  dunkel  braunen  und 
hellgelben,  viereckigen  Flecken  und  zwar  so,  dass  in  den  Einschnitten 
zwischen  den  Segmenten  in  der  Mitte  ein  gelber,  beiderseits  ein  brauner 
Fleck  liegt,  wfthrend  auf  der  Wolbung  des  Segmenles  der  braune  Fleck 
in  der  Mitte,  die  gelben  an  dessen  Seiten  gestellt  sind.  Segment  2—4 
scheint  einfarbig  dunkler,  Aftersegment  einfarbig  heller  gelbbraun  ge- 
wesen,  die  horn€U*tige  Afterklappe  braun.  Bauch  in  der  Mitte  mit  einer 
hellen  Lftngsbinde.  Afterschieber  und  BauchfUsse  weisslich,  BrustfOsse 
innen  an  der  Basis  weisslich,  an  der  Spitze  schwarzh'ch,  sonst  braungelb. 


4.    Microlepidopteron  sp, 

Eine  Microlepidopter-Raupe  wurde  von  Simmons  beim  Winterhafen 
in  Rice  Strait  Juli  1899  gefunden.  Das  in  Spiritus  aufbewahrle  Exem- 
plar ist  geschrumpfl  und  gebogen,  ausserdem  wahrscheinlich  ziemlich 
entfftrbt,  so  dass  die  Beschreibung  leider  nicht  so  genau  als  wOnschens- 
werth  werden  kann. 

Kopf  klein,  ziemlich  herzfdrmig,  flach,  niedergedrOckt,  breiter  als 
lang,  die  Seitenhalflen  seillich  ein  wenig  zusammengedrackl;  Stirndreieck 
lang,  IV2  so  lang  als  vorn  breit;  Labrum  viereckig,  in  der  Spitze  aus- 
geschnitten,  vorn  in  der  Mitte  tief  ausgehohlt.  Die  viergliedrigen  An- 
tennen  fast  dreimal  so  lang  als  an  der  Basis  breit,  in  der  Spitze  mit 
einem  langen  und  mehreren  kui*zen  Haaren.  Kopf  brftunlich  gelb,  die 
Seitenhftlften  braun  marmorirt,  besonders  hinten  und  an  den  Seiten; 
Stirndreieck  mit  2  kleinen  dunklen  Puncten  an  beiden  Seiten,  die  Grenz- 
linien  desselben  braun.  Scheiteldreieck  weisslich,  Augenfeld  verdunkelt; 
die  Basis  der  Antennen  von  schwarz  umzogen,  dieselben  weisslich,  das 
dritte  Glied  jedoch  schwarzlich.  Labrum  braun,  an  der  Spitze  geschwftrzt. 
Breite  des  Kopfes  IV2  mm.  —  Die  Segmente  nehmen  bis  zum  7ten  an 
Dicke  zu  und  dann  wieder  ah,  so  dass  die  Gestalt  der  Raupe  spindel- 
fOrmig  erscheint.  Zweites  Segment  breiter  als  der  Kopf,  hornartig,  seit- 
lich  gewOlbt,  in  der  Mittellinie  deutlich  niedergedrtlckt,  mit  mehreren 
langen  Haaren,  aber  ohne  sichtbare  Warzen.  Der  Vordenand  des 
Nackenschildes  ist  weisslich,  sonst  ist  es  braun,  mit  einer  weissen  Langs- 
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binde  und  einem  gelben  langgezogenen,  in  den  Enden  erweiterten  Quer- 
fleck,  der  mit  der  Lftngsbinde  eine  Kreuss-  oder  T-f5rmige  Figur  bildet. 
Alle  Warzen  bilden  grosse,  ellipsoidische,  der  Quere  nach  gestellte,  dunkel- 
braune  Flecke,  die  gegen  die  brftunlichgelbe  Grundfarbe  deutlich  ab- 
sleeken.  Drittes  und  viertes  Segment  haben  oben  eine  Querreihe  von 
4,  die  tibrigen  Segmente  (das  13te  vieUeieht  wie  das  3te  und  4te)  eine 
vordere  Reihe  von  4  und  eine  hintere  von  2  solchen  Flecken.  Die  aus 
den  Warzen  entspringenden  Haare  sehr  lang.  Aftersegment  anscheinend 
kaum  oder  wenig  hornartig  und  nicht  dunkler  geferbt.  Die  Fttsse  in 
den  Gelenkenden  und  die  Klauen  schwftrzlich.  Die  Stigmen  sind  schwarz. 
Diese  Raupe  stimmt  in  mehreren  Puncten  mit  Staudingers  Beschrei- 
bung  (1.  c.  1857)  von  der  Raupe  von  Plutella  senUeUa  Zett.;  vielleicht 
zu  dieser  oder  Pyratista  torvcUis  Moschl.  angehOrend. 


Araseae. 


Was  die  Litteratur  Qber  grdnldndische  Spitmen  betrifft,  wird  man 
in  der  vollstftndigsten  Arbeit  darOber:  ^Arachnida  Groenlandica"  von 
William  Sorensen  in  „VidenskabeIige  Meddelelser  fra  den  naturhistoriske 
forening  i  Kjobenhavn",  1898,  ein  Verzeichniss  der  einschlftgigen  Publi- 
cationen  (inden.  Ich  werde  mich  daher  daraul  beschi-anken  bei  jeder 
der  zuvor  bekannten  Arten  auf  die  fOr  die  Wiedererkennung  derselben 
wichtigsten  Beschreibungen  zu  verweisen  und  hier  nur  auf  eine  Publi- 
cation, die  von  Sorensen  (ibersehen  worden   ist,    aufmerksam  machen: 

1878.    Thorell:   Notice   of  the   Spiders   of  the   ^Polaris"  Expedition.     („ American 
Naturalist".  XII.) 


miaira  Sim.  1884. 

Hilaira,  frigid  a  {Th.)  1872. 

1872.    Erigone  frigida  Thorell:   Om   n&gra   Arachnider  fr&n  GrOnland.    (nOfv.  af 

KgL  svenska  Vei-Akad.  FOrhandL"  1872.) 

1891.    TmetictiS  niger  F.  Cambridge:    Descriptive   Notes  on   some  obscure  British 

Spiders  with  Description  of  a  new  Species.  (nAnn.  and  Mag.  of  Nat. 

Hist"  6  S.  VII.) 
1894.    Oreoneta  nigra  Chtzer  et  Kulczynski:  Araneae  Hungariae,  Pag.  77. 

1897.  Erigone  frigida    Lenz:    Gr5nlflndische    Spinnen.  (^Bibliotheca   Zoo]ogica^ 

Heft  20.  Lief.  3.) 

1898.  Tmeticus  frigidus  Sorenskn  1.  c.  Pag.  197. 

1901.    Hiiaira  frigida  Strand  :  Theridiiden  aus  dem  n(^rdlichen  Norwegen.    („Archi? 
for  Mathem.  og  Naturvidenskab".    XXIV,  No.  2.) 
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Von  dieser  Art  liegen  drei  Exemplare  vor,  die  bei  Cap  Rutherford 
(Hayes  Sd.,  Ellesmere  Ld.)  »/?  1899,  Cocked  Hat  (Kane  Basin)  ^h  1899 
und  Havnefjorden  (Jones  Sd.,  Ellesmere  Ld.)  ^^/e  1900  (Simmons)  ge- 
sammelt  wurden. 

Ursprtknglich  nur  von  GrOnland  bekannt,  hat  es  sich  seither  er- 
wiesen,  dass  die  Art  auch  in  Europa  vorkommt,  und  obendrein  weit 
verbreitet  ist.  So  wurde  sie  1879  von  0.  P.  Cabibridge^  aus  Skotland 
und  seither  aus  England,  1894  von  Chyzer  und  Kulczynski^  aus  den 
Tatra-Gebirgen,  1899  von  mir '  aus  Norwegen  (woher  sie  auch  Sorensen 
1.  c.  Tiach  0.  P.  Cambridge  in  litt.  angiebt)  gemeldet.  In  den  arktischen 
Gegenden  ist  sie  eine  der  h&ufigeren  Arten,  sttdlicher  kommt  sie  nur  in 
Grebirgen  vor*. 

Tarsjphantes  Strand  n.  g. 

Tarsiphantes  latithorax  Strand  n.  sp. 

Diese  neue  Gattung,  deren  Type  und  einzige  Art  die  neue  T.  IcUi- 
thorax  Strand  ist,  erinnert  an  Hylyphantes  durch  die  langen,  gracilen 
Beine,  an  Lophocarenum  durch  die  lateralen  KopfgrObchen  und  hat  in 
Habitus  auch  Aehnlichkeit  mit  Bolyphantes,  kann  aber  mit  keiner  dieser 
Gattungen  zusammenfallen.  Als  am  meisten  auffallende  Kennzeichen 
des  Thieres  dttrfen,  ausser  den  langen  Beinen  und  den  Kopfgrlhbchen, 
die  an  Pars  femoralis  sehr  verjQngten  Palpen  anzuspi-echen  sein. 

Die  Art  wurde  am  Havnen,  Rice  Strait,  ^/e  1898  entdeckt ;  ausser  einer 
einzigen  adulten  Femina  wurde  ein  subadultes  Exemplar  gefunden,  das 
hieher  wahrscheinlich  gehort. 

Femina.  G&phalothorax  dunkel  gelbbraun,  schwai-z  angelaufen, 
besonders  an  den  Seiten.  Der  ganz  schwarze  Seitenrand  bildet  mit  der 
grauschwarzen  F&rbung  der  Seiten  eine  oben  verwischte  und  unbestimmt 
begrenzte  Lftngsbinde,  die  auch  tiber  Clypeus  zieht;  mit  dieser  hangen 
die  dunklen  Seitenfurchen  des  Brusttheiles  zusammen.  Die  Augen  sind 
von  breiten  schwarzen  Ringen  umzogen,  wodurch  die  Augenflftche  mit 
Ausnahme  des  Zwischenraumes  der  hintern  Mittelaugen  schwArzlich 
erscheint;  die  Ringe  um  die  hinteren  Mittelaugen  sind  keilf5rmig  nach 
hinten  ausgezogen.      Von  den  Seitenaugen  zieht  nach  hinten  jederseits 


*  Cambbidge  in  „Ann.  a.  Mag.  Nat.  Hist** ;  5  S.  VII. 

'  Chtzer  et  KuLczYNSKi  I.  c.  und  in  „Fauna  regni  Hungariae,  Arachnida".     (1896.) 
'  Stband  in  „Arch.  f.  Math,  og  Nat.**  XXI,  No.  6. 

♦  —       :  Araneae  Hallingdaliae,  1.  c.  XXI. 

—       :  Theridiiden  aus  dem  wesUich^n  Nprwe^en  (^Ber^ens  Museums  Aarbog" 
19O30 
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eine  schwarze  Linie.  Diese  Linien,  die  denROcken  des  Kopftheiles  ein- 
schliessen,  vorn  den  SeitengrQbchen  desselben  folgen,  am  Ende  derselben 
ein  wenig  eingebogen  und  dann  wieder  ausw&rts  gekrOmmt  sind,  stiessen 
in  der  Mittellinie  zusammen.  Leiztere  beginnt  als  eine  schmale,  scharf 
schwarze  Linie  zwischen  den  Mittelaugen,  verbreitet  sich  schwach  nach 
hinten,  fliesst  mit  der  verdunkelten  SeitengrQbchen  zwischen  Pai*s  cepha- 
lica  und  P.  thoracica  zusammen  und  erweitert  sich  in  der  ROckengrube 
zu  einem  unbestimmt  begrenzten,  schwftrzlichen  Fleck.  Die  Mandibeln 
braungelb,  an  der  Basis  am  hellsten,  innen  am  dunkelsten,  Lippe  und 
Maxillen  etw€is  dunkler,  die  letzteren  in  der  Spitze  weisslich.  Sternum 
schwarzbraun^  mit  zahlreichen  kleinen,  helleren  Puncten  bestreut  und 
mit  schwarzem  Seitenrand.  Palpen  und  Beine  gelb,  schwach  brftunlich; 
erstere  gegen  die  Spitze  ein  wenig  verdunkelt;  letztere  in  den  Spitzen 
der  Glieder,  besonders  an  der  Unlerseite,  mit  einer  schwarzen  Linie. 
Abdomen  schwarz,  die  Spinnwarzen  grau. 

Cephalothorax  0,8  mm.  tang,  0,7  mm.  breit.  (Abdomen  hat  die- 
selbe  Lftnge,  ist  aber  etwas  korrugirt,  so  dass  es  an  frischen  Exemplaren 
wohl  etwas  grdsser  ware.)  Die  grOsste  Breite  von  Cephalothorax  am 
zweiten  Fusspaare,  von  da  nach  vorn  allm&hlig  schwach  verschmalert, 
an  der  Insertion  der  Palpen  kaum  eingeschwungen.  Clypeus  dem  Um- 
risse  nach  breit,  stumpF,  schwach  gerundet,  Cephalothorax  von  hinten 
nach  vorn  sanft  schrag  ansteigend,  von  der  Seite  gesehen  ohne  deutliche 
Impression  in  Pars  cephalica  tibergehend;  dieselbe  der  Lange  nach 
schwach  gewolbt,  der  H5hepunct  ein  wenig  hinter  den  Augen,  dieselben 
jedoch  fast  unmerklich  (iberragend,  hinter  den  Augen  schwach,  fast  un- 
merklich,  der  Quere  nach  niedergedrtickt;  die  Augenflache  ziemlich  schrag 
nach  vorn  abgedacht,  in  der  Mitte  der  Quere  nach  gewOlbt.  Hinter  den 
Lateralaugen  jederseits  eine  langlich-ovale,  seichte,  aber  deutliche  Grube, 
deren  Lange  ungefahr  gleich  der  doppelten  Entfernung  zwischen  den 
hinteren  Mittelaugen  ist.  Pars  cephalica  von  Pars  thoracica  durch  breite 
und  tiefe  Seitengrtibchen  getrennt,  auch  die  Seitenfurchen  des  Brust- 
theiles  deutlich.  Cephalothorax  oben,  besonders  am  Kopltheile,  schwach 
glanzend,  fein  reticulirt,  an  den  Seiten  des  Brusltheiles  grOber  reticulirt, 
etwas  runzelig  und  matt.  —  Die  hintere  Aiigenreihe  fast  gerade,  viel- 
leicht  die  Seitenaugen  ein  wenig  langer  nach  vorn  gezogen;  die  Augen 
gleich  gross,  die  Mittelaugen  von  sich  um  ihren  doppelten,  von  den 
Seitenaugen  um  ihren  einfachen  Durchmesser  entfernt.  Die  vordere 
Reihe  durch  Tieferstehen  der  Seitenaugen  ein  wenig  gebogen;  die  Mittel- 
augen von  sich  kaum  um  ihren  Durchmesser,  von  den  Seitenaugen  um 
ein  wenig  mehr  als  den  Durchmesser  entfernt.    Die  vorderen  Mittelaugen 
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sind  sehr  klein,  die  vorderen  Seitenaugen  die  grOssten  aller  Angen.  Das 
Feld  der  Mittelaugen  kaum  langer  als  hinten  breit,  hinten  beinahe  zwei- 
mal  so  breit  als  vorn.  Die  Seitenaugen  an  einem  gemeinschaftlichen 
HOgelchen,  einander  berQhrend.  Clypeus  so  hoch  als  das  Feld  der 
Mittelaugen  lang,  fein  reliculirt,  etwas  giftnzend,  unter  den  Augen  ein- 
gedrttckt,  gegen  den  Rand  wieder  hervorstehend ;  letzterer  ragt  deutlich 
Ober  der  Basis  der  Mandibeln  hervor.  Mandtbeln  ungefahr  zweimal 
so  lang  als  Clypeus  hoch,  kaum  langer  als  an  der  Basis  breit,  fein  quer- 
gestreift,  nach  hinten  gedrttckt,  auch  an  der  Basis  kaum  gew5lbt,  innen 
gegen  die  Spilze  schwach  gerundet-verschmftlert;  am  Falzrande  vor  der 
Klaue  sitzen  gegen  die  Spitze  derselben  drei  starke  Zahne  und  unweit 
derselben  ein  Paar  borstenartige  Haare.  Sternum  wenig  Iftnger  als 
breit,  herzfOrmig,  zwischen  den  Htlften  des  vierten  Paares  verlangert 
und  daselbst  so  breit  als  die  vierte  Hofte  lang,  stark  gew5lbt,  die  Spitze 
nach  oben  gebogen,  wenig  glanzend,  fein  reticulirt,  am  Rande  mit  deut- 
Hchen  Eindrtlcken  und  starkerer  Reticulation,  Qberall  sparsam  mit  kleinen 
HaargrObchen,  aus  welchen  weissliche,  gerade  emporgerichtete  Haare 
entspringen.  Die  Palpen  zeichnen  sich  durch  das  sehr  verjungte  Fe- 
morcUglied  aus.  Dasselbe  ist  von  oben  gesehen  an  der  Basis  ziemlich 
breit,  wird  aber  in  und  ausserhalb  der  Mitte  so  stark  seitlich  kompri- 
mirt,  dass  die  Breite  derselben  von  oben  gesehen  nicht  die  Halfte  der- 
jenigen  des  Patellargliedes  ist.  An  der  Spitze  erweitert  sich  das  Femoral- 
glied  wieder  ein  wenig,  bleibt  aber  dennoch  schmaler  daselbst  als  an 
der  Basis.  Oben  hat  es  ein  wenig  vor  der  Mitte  ein  grosseres,  nach 
vorn  gerichletes  Haar.  Pars  patellaris  so  lang  als  an  der  Spitze  breit, 
daselbst  mit  einer  Borste,  die  langer  als  der  Durchmesser  des  Gliedes 
ist.  Pars  tibialis  ein  wenig  schmaler  als  die  Spitze  von  Pars  patellaris, 
zweimal  so  lang  als  breit  und  an  der  Spitze  mit  einer  Borste,  die  dem 
Durchmesser  des  Gliedes  gleichkommt.  Pars  tarsalis  an  der  Basis  kaum 
merklich  dicker  als  Pars  tibialis  und  ungefahr  so  lang  als  dieselbe;  gegen 
die  Spitze  ist  es  stark  verschmalert.  —  Beine  sehr  lang  und  dtinn, 
sparsam  behaart  und  bestachelt;  die  Stacheln  jedoch  vielleicht  ab- 
gebrochen,  indem  die  Beine  nicht  gut  erhalten  sind,  und  Glieder  der- 
selben ganz  fehlen.  Die  Langenverhaltnisse  anscheinend  4,  1,  2,  3. 
An  den  Metatarsen  kann  ich  keine  Horhaare  finden,  ebenso  fehlen  alle 
Stacheln  dem  vierten  Beinpaare.  An  den  Tibien  der  drei  ersten 
Paare  findet  sich  ein  Stachel  oben  in  der  Basalhalfte  (ungefahr  bei  Va), 
ebenso  tragen  die  Patellen  je  einen  Stachel.  Die  Stacheln  sind  kaum 
langer  als  der  Durchmesser  der  betreffenden  Glieder.  Alle  Metatarsen 
und  Femora  unbewehrt.      Die  Tarsen  so  lang  als  die  Metatarsen  am 
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L  Paare,  kOrzer  als  die  Metatarsen  am  IV.  Paare;  alle  Tarsen  ein  wenig 
dUnner  als  die  Metatarsen  und  cylinderfdrmig.  Die  Krallen  sehr  klein 
gezahnt.  —  Abdomen  kurz  behaart.  Epigyne  bildet  eine  Erh5bung,  die 
breiter  als  lang  und  hinten  breit  abgerundet  ist;  der  hintere,  etwas  em- 
porgerichtete  Theil  ist  gelbbraun,  glftnzend,  wird  aber  zum  Theil  von 
Iftngeren,  an  der  Basis  stehenden  Haaren  Qberragt.  Die  Erh5hung,  die 
etwas  halbmondfOrmig  ist,  hat  in  der  Mitte  eine  Grube,  die  ein  wenig 
breiter  als  lang  ist.  Diese  wird  von  zwei  der  Lftnge  nach  gehenden 
parallelen  Furchen,  die  aussen  von  einer  erhabenen  Costa  begrenzt  sind, 
gebildet;  zwischen  dem  Vorderrande  der  Furchen  geht  eine  dritte,  ge- 
bogene,  Costa,  die  in  der  Mitte  zungenfdrmig  nach  hinten,  bis  in  die 
Mitte  der  Grube,  sich  verlAngerL  Hinter  dieser  zungenfdrmigen  Verlftn- 
gerung  ist  die  Grube  in  der  Mitte  schwach  erh5ht,  gew5lbt.  In  einer 
gewissen  Richtung  und  trocken  gesehen  hat  Epigyne  Aehnlichkeit  mit 
einem  nach  vom  offenen  Hufeisen.  Sie  fthnelt  ttbrigens  derjenigen  von 
Linyphia  tomskica  Strand  (concinna  L.  Ech.)  [Vide  L.  Koch:  Arach- 
niden  aus  Sibirien  und  Nowaja-Semija,  Taf.  I,  Fig.  26  in  ^Kgl.  svenska 
Vet.-Akad.  Handl."  XVI  (1879)  und  Strand:  Arachnologisches  in  „Nyt 
Magazin  for  Naturvidenskaberne",  38  (1900)],  unterscheidet  sich  aber 
besonders  dadurch,  dass  die  Grube  an  den  Seiten  mit  tieferen,  parallelen, 
bis  zu  den  Hinterrand  verlaufenden  Furchen  versehen  ist,  und  dass  die 
Costen,  welche  die  Grube  begrenzen,  schftrfer  sind  als  (nach  Kocus 
Figur)  bei  tontskica. 

Erigonella  Dahl  1901  \ 

Erigonella,  groenlandica  Strand  n,  sp. 

Bei  Fort  Juliane  (Hayes  Sd.)  wurde  am  Vi  1899  ein  subadultes 
Weibchen  gefunden,  das  dieser  Gattung  beizuzfthlen  und  von  den  bisher 
bekannten  Arten  derselben  verschieden  ist. 

Korperlftnge  2  mm.;  Cephalothorax  1  mm.,  Abdomen  1,1  mm.  Farbe 
des  ganzen  Thiers  schwarzhch;  Cephalothorax  schwarz,  in  der  Mitte 
schwach  gelblich;  Abdomen  grauschwarz.  Mandibeln  vom  und  aussen 
schwarzlich,  an  der  Basis  und  an  der  Innerseite  gelblich,  die  Klauen 
rothbraun.  Beine  schwftrzHch  mit  gelbbrftunlichem  Anfluge.  Palpen 
unrein  gelb,  in  der  Basalhalfte  schwarzlich  angeflogen. 

Cephalothorax  fein  reticulirt,  am  Kopftheile  stark  glanzend,  der 
Brusttheil  gegen  den  Rand  bin    runzelig   mit   deutlichen  Seitenimpres- 


Dahi,  :  Ueber  die  Seltenheit  gewisser  Spinnenarten  („Sitzungs-Bericht  der  Gesell- 
schaft  naturforschender  Freunde  zu  Berlin",  Nr.  10  (1901)). 
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sionen;  von  hinten  her  sanft  ansteigend,  zwischen  deni  Brusttheile  und 
dem  Kopftheile  oben  schwach,  an  den  Seiten  stark  niedergedrtickt.  Der 
Kopftheil  ziemlich  hoch  gew5lbt,  hinter  den  Augen  schrftg  flachgedrOckt 
nach  vorn  abfallend,  die  gr5sste  Hohe  desselben  weiter  hinter  den  Augen 
als  die  Entferniing  der  vorderen  und  hinteren  Mittelaugen.  Cephalo- 
thorax  vorn  wenig  verschmalert,  Stirn  ziemlich  breit  und  stumpf.  In 
der  Mittellinie  stehen  hinter  der  Kopfh5he  zwei  schwarze  schrftg  vor- 
ttber  gerichtete  Haare  und  ein  fthnliches  gerade  auf  dem  h5chslen  Puncte 
des  Kopftheiles.  —  Das  Augenfeld  ist  zwischen  den  Mittelaugen  schwach 
niedergedrtickt,  querrunzelig.  Die  hintere  Augenreihe  gebogen,  so  dass 
eine  die  Mittelaugen  vorn  tangirende  Linie  die  Seitenaugen  hinten  be- 
rtihren  wtirde;  die  Mittelaugen  von  einander  in  ihrem  Durchmesser,  von 
den  Seitenaugen  ein  wenig  mehr  eutfemt;  die  letzteren  kaum  gr5sser. 
Die  vordere  Augenreihe  durch  Tieferstehen  der  Seitenaugen  ein  wenig 
gebogen;  die  Mittelaugen  die  kleinsten,  die  Seitenaugen  die  grOssten 
aller  Augen ;  die  Mittelaugen  unter  sich  in  ihrem  Durchmesser,  von  den 
Seitenaugen  in  IV2  jhres  Durchmessers  entfemt.  Das  Feld  der  Mittel- 
augen Iftnger  als  hinten  breit.  —  Clyp&U8  senkrecht  abfallend,  unter  den 
Augen  schwach  eingedilickt,  sehr  fein  quergestreift,  wenig  h5her  als  das 
Feld  der  Mittelaugen  lang.  —  Mandibeln  stark  nach  hinlen  gedrttckt 
und  divergirend,  an  der  Basis  sowie  aussen  kaum  gew5lbt,  gegen  die 
Spitze  stark  verjftngt,  IVs  so  lang  als  an  der  Basis  breit,  glatt, 
glftnzend.  Sternum  mit  feinen  Punctgrtibchen,  runzelig,  dennoch  ein 
wenig  glftnzend,  breit  herzformig,  gew5lbt,  an  der  Spitze  stark  aufgebogen. 
Die  Palpen  ohne  Auszeichnung.  —  Die  Beine  kurz  und  sparsam  behart. 
Das  HOrhaar  des  ersten  Metatarsus  in  der  Mitte.  Die  stachelfthnlichen 
Haaren  so  lang  oder  kaum  so  lang  als  der  Durchmesser  der  betreffenden 
Glieder.  Klauen  sehr  fein  gezfthnt.  —  Abdomen  Iftnglich  eif5rmig,  spar- 
sam behaart  und  mit  feinen  Punctgrtibchen  besetzt 

Brachycentrum  Dahl  1886. 

Brachycentrum  simile  (Serensen)  1898. 

1898.     WalcktfM&ra  simiUs  Sorensen  1.  c. 

Beim  Havnen,  Havnefjorden  wurde  ^^/e  1900  eine  $  ad.  gefunden, 
die  ich  mit  dieser  Art  identificirt  babe.  Die  Beschreibung  SoRENSEfNs 
stimmt  aber  in  zwei  Puncten  (abgesehen  davon,  dass  das  Tliier  keine 
WcUckenctera  (BL)  (Kuloz,),  sondern  ein  Brachycentrum  ist)  nicht 
ganz:  Die  hinteren  Mittelaugen  sind  bei  meineni  Exemplare  nicht  mehr 
von   einander   als  von  den  Seitenaugen  entfernt,  und  Stacheln  an  den 
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Tibien  kann  ich  nicht  enidecken,  wohl  aber  Trichobothrien  (ausser  ge- 
w5hnlichen  Haaren).  Diese  zwei  Abweichungen  k5nnen  jedoch  nicht 
hinrqichen,  um  eine  neue  Art  aufzustellen;  wissen  wir  J€i,  dass  die 
Stellung  der  Augen  ein  wenig  variiren  kann,  und  die  Stacheln  vielfach 
leicht  abgebrochen  werden. 

Von  Trichobothrien  finden  sich  an  den  drei  vorderen  Tibien  eines 
in  der  Mitte,  an  den  Tibien  des  vierten  Paares  eines  in  der  Mitte  und 
eines  nahe  der  Spitze,  an  den  vierten  Metatarsen  kein,  an  den  anderen 
Metafarsen  ein  Trichobothrium,  das  gleich  weit  von  der  Mitte  und  der 
Spitze  des  Gliedes  steht.  Die  Krallen  nicht  lang  gezAhnt,  wie  es  bei 
Walckenaera  ,s.  str.  der  Fall  ist.  Cephalothorax  ist  mit  Punctreihen 
versehen,  dieselben  sind  jedoch  undeutlich.  Das  Endgh'ed  der  Palpen  ist 
dicht  mit  langen  und  starken  Borsten  besetzt.  Am  vorderen  Falzrande 
der  Mandibelklaue  4  Z^hnchen,  am  hinteren  kein*e(?). 


Erigone  Aud.  1825—27. 
Erigone  psycbrophila  Tb.  1871. 

1871.    Erigone  psychrophila  Tborell:  Om  Arachnider  fr&n  Spetsbergen  och  Beeren- 

Eiland.    („Ofv.   af  Kgl.   svenska  Vet-Akad.  FOrhandl." 

1871.) 
1877.  — » —  0.  P.  Cambridge  :  On  some  new  and  little-known  Spiders 

from  the  Arctic  Regions  (Ann.  and  Mag.  of  Nat.  Hist" 

4  S.  V.  XX.) 
1879.  -.-  L.  Koch  1.  c. 

Von  dieser  Art  liegen  4  Exemplare  vor,  die  folgender  Weise  eti- 
quettirt  sind:  Rice  Strait  ^/e  1899  (s?)  und  ^/e  1899  (9);  Gaasefjord  ^/e 
1902  (cf);  Gaasefjorden  ^/e  1902  (9). 

Diese  Art  ist  weit  verbreitet,  aber  nach  den  bisherigen  Angaben 
nicht  von  den  hftufigsten  Arten  Gronlands.  Sorensen  giebt  sie  von 
Cap  Stewart  und  Hold  with  hope  an,  Cambridge  vom  nOrdlichen  Gron- 
land  (82^  33'),  Thobell  in  ^Spiders  of  the  ^Polaris"  Exped."  von  Polaris 
Bay  und  1.  c.  1871  von  Spitzbergen,  L.  Koch  von  Nowaja-Semlja  und 
Jenisei.  Auf  den  Commander  Islands,  wo  viel  gesammelt  wurde,  scheint 
sie  zu  fehlen^. 


*  Reports  of  the  Insects,  Spiders,  Mites  and  Myriopods  collected  on  the  Com- 
mander Islands.  Arachnida  by  Banks.  („The  Fur-Seals  and  Fur-Seal  Islands  of 
the  North  Pacific  Ocean",  Part  IV.) 
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ErigODe  Whymperi  0.  P.  Cbr.  1877. 
1877.    Erigone  Whymperi  0.  P.  Cambridge  I.  c. 

1898.  —9—  SeRBNSEN  I.  c 

Von  dieser,  die  nach  Sorensen  die  hftufigste  Erigone-Ari  GrOnlands 
ist,  wurden  nur  2  Sttick  gesammelt,  die  als  ^/i  1900,  Havnen,  Havne- 
fjorden  und  ^Ve  1901  Ende  Gaasefjordens  (Simmons)  etiquettirt  sind.  Beide 
adulte  Weibchen. 

Die  Exemplare  stimmen  mit  der  Beschreibung  Sorensens  in  Betreff 
der  Epigyne,  aber  nicht  der  Augen.  Die  Mittelaugen  sind  namlich 
deuUich  mehr  von  den  Seitenaugen  als  von  einander  entlernt,  was  aber 
auch  nach  Cambridge  der  Fall  sein  soil.  Er  schreibt  ja:  „each  [of  the 
two  central  eyes  of  the  front  row]  is  separated  from  the  lateral  eye  on 
its  side  by  an  interval  about  equal  to  that,  which  divides  the  two  hind 
central  eyes.  The  four  central  eyes  form  very  nearly  a  square,  the 
fore  side  being  the  shortest.^  Ober  die  Augenstellung  des  M&nnchens 
kann  ich  aber  nichts  sagen,  da  dasselbe  mir  unbekannt  ist. 

Erigone  sp,  (specimen  monstrosum). 

Bei  Rice  Strait  ^/s  1899  wurde  ein  eigenthtlmlich  gebildetes,  sub- 
adultes  Mannchen  einer  Erigone-Avi  {Erigone  s.  str.)  gefunden,  das 
wohl  als  eine  Monstrosit&t  anzusehen  ist.  Der  Vorderrand  von  Clypeus 
ist  als  eine  horizontale  Platte  nach  vorn  verlAngert;  dieselbe  bildet  ein 
Trapezium  mit  schwach  gerundeten  Ecken,  ist  an  der  Spitze  schmaler 
als  an  der  Basis  und  breiter  als  lang.  Ueber  den  Vorderrrand  des  Ce- 
phalothorax  zieht  eine  erhohte  Falte,  die  zwischen  den  Augenreihen  und 
von  da  beiderseits  rQckwArts  verlftuft.  Der  Kopftheil  ist  niedergedrQckt, 
so  dass  er  kaum  h5her  als  der  Brusttheil  ist.  Die  Mandibeln,  die  an 
der  Vorderseite  nicht  gew5lbt,  sondern  fast  ausgehOhlt  sind,  stark  nach 
hinten  gedrQckt. 

Diese  Missbildung  Iftsst  sich  wohl  so  erklaren,  dass  das  Thier  am 
Vorderende  des  Kopfes  einen  Druck  gelitten  hat,  der  die  Mandibeln 
rOckwArts  und  nach  oben,  Clypeus  herab  und  vorwarts,  gepresst  hat. 

Da  die  Genitalien  nicht  ausgebildet  sind,  kann  die  Art  nicht  sicher 
bestimmt  werden. 

Thanatus  C.  L.  Koch  1837. 

Thanatus  arcticus  Tb,  1872. 

1872.    ThancUus  arcticua  Thorell  I.  c 

1897.  —9—  Lenz  I.  c. 

1898.  —  t—  Sorensen  1.  c. 
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Ein  einziges,  subadultes  Individuum  (9)liegt  vor:  Grodhavn  *^/7  1899. 
—  Nur  aus  Gr5nland  bekannt. 


Lycosa  (Latr.)  (Th.)  1804. 

Lycosa  glacialis  Tb.  1872. 

1872.    Lycosa  glacialis  Thorell  1.  c. 

1874.    Pardosa  aquUonaris  L.  Koch  :  Arachniden  (in  „Zweite  deutsche  Nordpolfabrt 

in  den  Jahren  1869  und  1870.''     II). 
1877.    Lycosa  gUicialis  0.  P.  Cambridge  I.  c 

—  t—  SORENSEN  I.   c. 


Diese  Art  scheint  an  den  untersuchten  Lokalitaten  h&ufig  gewesen, 
indem  viele  Exemplare  vorliegen.  Dieselben  wurden  gesamcnelt:  God- 
havn  80/7  1898,  Beistadfjordan  ^/e  1899  (Simmons),  Fort  Juliane  V?  1899, 
Cap  Rutherford  26/7  1899,  Havnefjorden  %  1900,  ^Ve  1900  und  Moskus- 
fjorden  (Jones  Sd.,  Ellesmere  Ld.)  ^/i  1900. 

Junge  Individuen  zeichnen  sich  durch  deutlich  annulirte  Extrerai- 
t&ten  aus.  Hinter  der  Dorsalbinde  Abdomens  stehen  zwei  hinten  kon- 
vergirende  Reihen  von  ovalen,  schrag  gestellten,  r5thlichen  Flecken,  die 
an  adulten  Exemplaren  gew5hnlich  ganz  fehlen  oder  wenigstens  un- 
deutlich  sind. 

Kommt  nur  in  Gronland  und  den  Polarlftndem  Amerikas  vor. 


Manuscript  September  1903  vorgelegt,  gednickt  Januar  1905* 
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INTRODUCTION. 


When  organizing  his  Expedition  with  the  Fram,  CapL  Otto 
SvERDRUP  requested  me  to  purchase  the  instruments  for  the  meteoro- 
logical observations,  and  some  instruments  for  other  purposes  included 
in  the  scheme  proposed  for  the  Expedition.  During  the  spring  of  1898 
the  instruments  were  collected  and  examined  at  the  Meteorological  Insti- 
tute in  Kristiania. 

The  Fram  left  Norway  with  the  following  instruments  on  board: 
2  Kew-Station  barometers 

1  Marine  barometer 

2  Pocket  aneroid  barometers 
2  Richard  barographs 

2  Richard  thermographs 
23  Mercury  psychrometer  thermometers 
27  Mercury  sling-thermometers 
25  Toluol  sling-thermometers 

6  Toluol  standard  thermometers 

6  Minimum  spirit  thermometers 

6  Maximum  mercury  thermometers 

2  Mercury  thermometers  with  sling  mechanism 

2  Hair  hygrometers 

1  Thermometer-screen 

1  Thermometer  comparing  apparatus 

2  Hand  anemometers 
4  Nephoscopes 

1  Rain-gauge  with  measuring-glass 

1  Snow-gauge 

6  Deep-sea  thermometers 

4  Boiling-point  thermometers 

4  Earth  thermometers. 
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The  physician  of  the  Expedition,  Dr.  Johan  Svendsen,  took  part  in 
the  examination  and  comparing  of  the  instruments  with  the  standards, 
before  the  starting  of  the  Expedition,  and  made  himself  thoroughly  faimi- 
liar  with  their  use  in  every  respect 

The  death  of  the  doctor  in  June,  1899,  put  a  lamentable  period  to 
his  work  as  chief  Meteorologist  of  the  Expedition. 

The  Fram  left  Kristiania  on  the  U^^  June,  1898,  called  at  Egedes- 
minde  in  Greenland  on  the  29***  of  July,  left  Godhavn  on  the  2^**  of 
August,  and  Upernivik  on  the  5***  of  August.  On  the  15*^  and  16^  the 
Fram  was  at  Foulkefjord,  on  the  17'^  at  Cocked  Hat,  and  the  18*^  and 
19  ^  at  Rice  Strait.  At  the  northern  inlet  of  this  strait,  the  Expedition 
wintered  from  September,  1898,  to  the  23^<*  of  July,  1899. 

On  the  1»*  of  September,  1899,  the  Fram  reached  the  second  winter- 
station  (Havnefjord),  which  she  left  on  the  9'^  of  August,  1900. 

On  the  18"*  of  September  the  Fram  was  anchored  at  her  third 
wintering  station  at  the  head  of  the  Gaasefjord.  She  left  it  on  the  12*^ 
of  August,  1901,  and  arrived  at  the  fourth  and  last  wintering  station  in 
the  Gaasefjord,  a  little  faither  from  the  head  of  the  fjord,  on  the  5*^  of 
September  in  the  same  year. 

On  the  21«*  of  July,  1902,  the  Fram  left  this  place. 

On  the  17***  of  August  the  Fram  dropped  anchor  at  Godhavn.  Left 
Godhavn  the  20^**.  Passed  Fair  Hill  on  the  17*^  of  September,  and 
reached  Norway  on  the  19***  of  September,  1902. 

The  meteorological  observations  on  board  the  Fram  during  the 
years  1898  to  1902  were  made  in  somewhat  different  ways  according 
as  the  ship  was  under  way  or  stationed  at  the  different  winter-quarters. 

As  the  latter  constitute  the  majority,  I  shall  first  treat  of  them. 
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PART  I. 
OBSERVATIONS  AT  THE  WINTER  QUARTERS. 


The  names  of  the  winter  quarters,  their  latitude  and  longitude, 
and  the  period  of  time  during  which  the  observations  were  made,  hi- 
hourly,  mean  local  time,  are  as  follows: 


Place 

Latitude 

Longitude 

Stay 

Rice  Strait  .  . 
HavneQord  .  . 
GaaseQord  I  . 
GaaseQord  11 . 

78°45.TN. 
76  29.4 
76  48,9 
76  39.8 

74°  56.5' W. 
84     3.7 
88  39.5 
88  38.3 

1898,  Sepi  19  to  1899,  July  24. 

1899,  Oct.    23   .    1900,  Aug.    9. 

1900,  Sepi  18   .    1901,  Aug.  12. 

1901,  Sept   6*  .    1902,  July  21. 

Mean 


77   11.0  84     4.5        .  *1901,  Aug.  13  to  Sept.  5  in  the  GaaseQord. 
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ATMOSPHERIC  PRESSURE 


The  Barometer  used  in  all  the  winter  quarters  was  the  Kew  station 
barometer  Adie  No.  850.  It  was  compared  with  the  standard  barometer 
of  the  Norwegian  Meteorological  Institute  at  Kristiania  before  starting 
and  after  the  return  of  the  Expedition.  The  constant  correction  to  the 
true  height  of  the  barometer  was  found 

in  1898  to  be  —0.042  millimetre;  M.E.  =  ±  0.13  mm. 
-   1903  -     -    —0.032      — »—         „       „    ±0.08    „ 

Mean  —0.037      — >—  ±0.10    „ 

M.E.  is  the  mean  error  of  a  single  comparison. 
The   observations   did   not  show  any  appreciable  variation  of  the 
error  with  pressure.     The  observations  have  been  reduced  with  a  con- 
stant correction  of  —  0.04  mm. 

The  barometer  was  suspended  in  the  fore  cabin  with  its  cistern 
2.8  metres  above  sea-level. 

The  rediAction  to  sea-level  becomes  +0.285  mm. 
Constant  correction      —  0.037     „ 


Total  correction      +  0.248    ^ 
From  March  20  to  April  20,    1900,   the  barometer  was  suspended 
in  the  aft  cabin,   at  a  lower  level,   the  corresponding  reduction  to  sea- 
level  being  0.2  mm.  less  than  that  given  above. 

The  reduction  to  standard   gi*avity  has  been  computed  by  the  for- 
mula 

Gravity  correction  =  b  ( —  0.00264  cos  2y), 

6  being  the  height  of  the  mercury,  and  q>  the  latitude. 
For  1898—1899  I  have  taken  the  gravity  correction 

+  1.86  rj^  mm., 

and  for  the  last  3  places 

+  1.79  fjQK  mm. 
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The  observations  given  in  the  following  tables  have  been  reduced 
to  0**  C,  to  the  standard  barometer  (true  barometric  height),  to  sea-level, 
and  to  standard  gravity  (y  =  46^  sea-level)  ^ 

At  the  head  of  the  Tables  is  the  year,  the  month,  the  name  of  the 
winter  station,  the  latitude  90,  the  longitude  A,  and  the  amount  of  the 
gravity  correction  GC. 

During  the  stay  of  the  Expedition  in  winter  quarters  a  barograph 
Richard  was  kept  going.  The  very  few  omissions  of  observations  of 
the  barometer  in  the  observation-journal  have  been  filled  in  by  means 
of  the  barograph  curves.    These  are  printed  in  italics. 


As  a  spare  barometer,  the  Expedition  had  the  Kew  station  barometer  Adie  No. 
a  763.  the  same  that  was  used  on  the  Fram's  Expedition  of  1893—96.  This 
instrument  came  back  in  an  unserviceable  state,  its  mercury  having  been  taken 
out  to  be  used  for  an  artificial  horizon  for  sextant  observations.  Happily  the 
barometer  Adie  No.  850,  with  which  the  observations  on  board  were  made  during 
the  whole  stay  at  the  winter  stations,  remained  in  good  order,  and  came  l>ack 
unchanged,  as  the  comparisons  in  1903  have  shown. 
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THE  DAILY  PERIOD. 


The  numbers  in  the  last  row  in  the  Tables  on  pp.  6—50,  giving 
the  monthly  means  of  the  pressure  for  each  even  hour  have  been  cor- 
rected for  the  march  of  the  pressure  during  the  month,  and  reduced  to 
Noon  in  the  usual  manner^.  The  mean  of  the  reduced  12  values  has 
been  taken,  and  the  deviation  of  each  of  the  12  numbers  from  this 
mean  computed.  The  following  Tables  contain  these  deviations,  ex- 
pressed in  hundredths  of  a  millimetre.  Minus  indicates  below,  plus 
above  the  mean. 

PRESSURE.    DAILY  PERIOD.    0.01  mm. 
Jantiary. 


Year 

ab 

4^ 

6h 

Sh 

lob 

Noon 

1 
ah 

4^ 

6h 

8h 

iol> 

Midt. 

Days 

fill 

1 

-  8 

-  9 

-  6 

H-  4 

-  9 
+  3 
+  4 
+  10 

+  6 

-  6 

-  7 

-  3 

4-a4 
-a6 
—  II 
-30 

+  15 
-17 

—  10 

—  aa 

-  3 

—  la 
-18 
-25 

-  4 

-  II 

-  7 
-II 

+  3 
+  14 
+  15 

+  35 

+  6 
+33 

+  23 

+  a3 

+  I 
+  24 
+  19 
4-18 

0 

+  13 
+  I 

+  5 

-31 
— oa 

-  5 
+  I 

31 
31 
31 
31 

Mean 

-05 

+  oa 

— oa 

—  II 

-08 

-14 

-08 

+  14 

+  ai 

+  16 

+05 

-09 

February. 


1899 

-  5 

-  6 

-13 

—  II 

-14 

-26 

1900 

-13 

-  6 

+  9 

—  I 

+  7 

-   7 

1901 

-  8 

—  la 

-1-  I 

-  6 

-  3 

-14 

190a 

-17 

4-10 

-I-16 

+  I 

+  9 

-  3 

Mean 

—  II 

-04 

+  03 

-06 

—00 

-13 

-17 

-13 

+  14 

4-10 
-  4 
+  4 
4-16 

+  32 
+  13 
4a8 

+  10 

+31 
+  19 
4-a8 

+  I 

+  24 
+  12 
+  3 
-17 

-  4 
-14 

+  a 

-34 

a8 
a8 
a8 
a8 

-08 

+  06 

+  ai 

-fao 

+05 

-13 

March. 


1899 

-16 

—  II 

4-  I 

+  4 

+  4 

-14 

-  4 

+  11 

+  16 

+  9 

+  3 

-  3 

1  31 
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-17 

0 

—  II 

-  7 

+  I 

—  I 

+  4 

+  33 

+  15 

+  18 

-  5 

-23  j  31 

I90I 

—  la 

+  9 

-f  6 

—  I 

—  a 

-  7 

-  3 

+  15 

+  14 

+  11 

—  a 

-23 

31 

190a 

4-10 

4- 18 

+  7 

-15 

-23 

-a8 

-  7 

+  7 

+  9 

H-ia 

4-10 

+  3 

31 

Mean 

-09 

-f04 

-^01 

-05 

-05 

—  13 

— oa 

+  14 

+  13 

+  ia 

+oa 

—  la 

•  H.  Wild. 
p  9. 


Die  Temperaturverhaltnisse  des  Russischen  Reiches.     Erste  HOlfle. 
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April. 


Year 

ah 

4^ 

6h 

eh 

loh 

Noon 

2I1 

4^ 

6h 

8h 

lob 

Midt  Days 

1899 
1900 
1901 
1902 

-25 
-18 

—  21 
+  5 

+  4 

-  5 

0 

0 

-h  6 

—  2 
■»-  5 
+  5 

+  13 

—  2 

—  2 

—  2 

+  13 

+  7 
+  16 

—  9 

+  4 

4-12 

+  10 
—  26 

—  2 

H-I2 

;  4-20 

—  9 

+  10 
+  16 

+  35 

4-18 

+  4 
+  10 
+  11 
4-20 

—  1 
+  5 

—  4 
4-  8 

—  7 

—  12 

—  29 

0 

— 16'|  30 
—26  i  30 
—32  30 
-  6  30 

Mean 

-15 

00 

+  03 

+  02 

+  07 

00 

1  +05I+17 

+  11 

+  02 

~I2 

— aoi, 

May. 


1899  I  —  9'—  3 

1900  —11  ;  +    4 

1901  —   4  I  —   9 

1902  I  —  8|  — 14 
Mean  |  —08  |  —05 


4.  2  I  4- 10  I  4-  5 
+    9    +13'  +18 


-  5 

-  5 


-  5|+   7 

-  8!  -   8 


4-03  I  4-06 


4-  2  ' 

1  -  2 

4-  I 

+  61  4-  2 

-  9 

-16! 

31 

+  9 

+  5 

-3.-4  -  3 

-19 

-19  31 

4-11 

.  +18 

4-22 

4-11  4-  7 

-25 

—24  ,  31 

-  7 

4-20 
4-10 

+  35 

4-24  4-12 

-14 

-17 

31 

+  04  1 

+  11 

4-09  1  4-05 

—  17 

-19 

June. 


1899 

-17 

—  I 

+  15 

4-21 

+  13 

—  12 

1900 

—  16 

-15 

—  5 

+  15 

4-11 

-  5 
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—  9 

—  12 

—  13 

4-  2 

+  5 

+  4 

1902 

—  I 

—  10 

—  7 

0 

-  9 

-  9 

Wean 

-II 

-10 

-10 

4-09 

+  05 

+  05 

—  II 

+  3 

+  5 

4-11 

-  5 

-20  1  30 

+  9 

+  7 

+  10 

4-  6 

-  8 

—  12  30 

+  10 

4-18 

—  15 

4-10 

—  3 

—  21  30 

I  4-  6 

+  9 

4-11 

4-11 

0 

—  6'  30 

,  +03 

4-09 

+  03 

4-09 

-04 

-10 II 

Jttiy. 


1899 

-  7 

4-12 

4-19 

+  13 

+  15 

—  7 

+  5 

+  I 

—  2 

—  9 

-24 

—  II 

1  ^3 

1900 

-27 

-  6 

+  36 

+  90 

—  6 

—  24 

0 

—  6 

+  9 

4-12 

—  21 

-36 

'  31 

I90I 

—  42 

-15 

+  3 

4-21 

4-  2 

-18  1 

4-21 

+30 

+  45 

+  45 

-33 

—60 

31 

1902 

4-  6 

+  15 

4-18 

+  3 

+  14 

-25 

—  ID 

+  3 

4-  2 

+  3 

4.  I 

—  3 

20 

.  Mean 

-07 

4  02 

4-II 

+  14 

+05 

—  II  1 

4-01 

+03 

4-04 

+04 

—  10 

— 12 

Angnst. 


1900 
1901 


-  8|-i3] 
+   31  +  31 


3  I  +  25  I  + 13  I  +  6  !!  —  4  I  4-  5  I  ~  10  I  —  3  I  —  5  I  —  ID  I'     9 
7  I  —14  I  —   7  I  —16   I  —10  I  -f   4  I  +  9  I  4-19  I  -h   I  I        0||   31 


W.  Mean  |      00  |      00  |  4-05  |  —04  |  —02  |  —09  ij  —05  |4-   3|4-  4l4-ii|#oo|  —02 ,, 


September. 


1898 

1900 
1901 

—60 

0 

—  19 

-64 
4-  6 

—  4 

-58 

-  8 

—  2 

-35 
-23 

—  7 

-25 

-35 

4-  I 

—  14 
-25 

—  I 

4-  8 

+  17 

—  2 

+  47 
+  9 
4-10 

+  53 
+  33 

4-22 

-»-46 
+  17 
4-20 

+  52 
4-  8 
—  4 

+44 1|  " 
+  3  .  13 
-14;  30 

W.  Mean 

—  21 

-14 

-15 

-16 

-13 

-09 

+  05 

+  17 

+  31 

+  25 

+  10 

4-02:1 

October. 


1898 

-16 

-15 

-  9 

—  7 

-  3 

-  8 

1899 

—  12 

—  7 

-24 

—  10 

+  5 

+  4 

1900 

4-  I 

4-  I 

+  5 

—  5 

—  I 

—  7 

1901 

+  7 

4-10 

+  9 

—  8 

—  12 

—  16 

W.  Mean 

-03 

—02 

00 

-07 

1  -05 

-09 

0 

4-22 

4-29 

+  23 

4-  I 

-12 

31 

4-  8 

4-23 

+  14 

+  9 

-  9 

—  I 

8 

—  10 

+  9 

4-19 

+  10 

-  8 

-  9 

31 

—  I 

+  15 

4-  6 

+  3 

—  4 

-  4 

31 

-03 

4-16 

4-18 

4-12 

—04 

—08 
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November. 


Year 


1898 
1899 
1900 
1901 


-15 
-16 

-  5 
-ao 


6h 


8h 


—  II 

-23 

—  II 
— 12 


-  3 

-  10 

-  5 
+  19 


Noon 


■16 
-10 
-  8 
■  6 


4-  5 
-4-  8 

+  5 
-♦-10 


+  25 
+  28 

+  25 


6h 


+  35 
-1-29 
-I-  8 
+  19 


S^ 


+  12 
+  24 
•+-  3 
-  3 


-  a 
+  11 

-  7 

-  8 


Midt  I  Days 


—  12 
-15 

—  3 

—  24 


30 
30 
30 
30 


Mean 


-14 


—  10  I  —14  I   o 


-  7  II  +  7 


-24 


+  23  I  -f  9 


-13 


1898 
1899 
1900 
1901 


Mean 


-f    I  I  +10 
—  29  I  — a6 


-14 
-  9 


-18 

+  11 


■4.19 

—  II 
-14 

-  3 


—  a 


-  3 

—  ID 

-17 
-13 


December. 


-  6  I  -a6 

-h      6    '     -l-TO     I 

-14 

—  II 


-II  I  —  6 


H-ia 

—  a 

-  8 


-i8l  -*-   9 

+  15;  +39 
+  10  :  -l-a9 

—  4  I  -i-ai 


-24 


-I- 14  I  4-  9    +  5'  —  III 


36 

+  32 
-l-ai 


+  26 


4-15    —20    —32- 

+  I5|  +   5    -la 
+  8|  —14  i  —III. 


31 
31 
31 
31 


+  I2|   -    6I-I7L 


Winter 

-08 

-03 

00 

-09 

-05 

—  la 

-05 

+15 

+  a3 

4-16 

4-01 

-13, 

Spring 

—  II 

00 

-foi 

00 

+  03 

-03 

+  04 

+  14 

H-ii 

-1-06 

-09 

-I7| 

Summer 

-06 

-03 

-f02 

+  06 

+  03 

-05 

1      00 

+05 

+04 

4o8 

-05 

-081 

Autumn 

-13 

-06 

-08 

—  la 

-06 

-08 

+  03 

+  19 

+  a4 

4-15 

4-01 

-06 

Year 

-10 

-03 

-01 

-04 

-01 

-07 

:  +01 

+  13 

+  15 

+  11 

-03 

—  II 

The  last  column  in  the  Tables  gives  the  number  of  days  in  each 
month  from  which  bi-hourly  observations  have  been  available  for  the 
determination  of  the  daily  period.  It  will  be  seen  that  all  the  months 
from  November  to  June  are  represented  by  fully  four  years,  while  the 
other  months,  —  particularly  August  —  or  the  months  in  which  the 
Fram  was  under  way,  are  less  favoured  in  this  respect  The  means 
for  these  latter  months  have  been  computed,  the  numbers  being  given 
a  weight  proportional  to  the  number  of  observing  days.  They  are  desig- 
nated as  Weighted  (W.)  Means. 

The  last  of  the  above  Tables  gives  the  means  for  the  meteorologi- 
cal seasons  (Dec— Febr.  etc.)  and  for  the  year. 

Treating  the  bi-hourly  deviations  from  the  daily  mean  by  harmonic 
analysis,  we  find  the  values  of  the  constants  a^  A^  a^  A^  in  the 
formula 

Pt  —  Pm^  «i  sin  Ml  +  0  +  ^2  sin  M2  +  20 
t  reckoned  from  midnight. 
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ai 

A, 

'          «! 

At 

mm. 

0         ♦ 

nun. 

0      r 

January     .... 

o.iia 

156    5a 

O.IOI 

270  51 

February 

0.090 

169    39 

0.120 

244    21 

March   . 

0.071 

173  57 

0.098 

272    32 

April     . 

O.III 

349  33 

0.088 

277  33 

May       . 

0.115 

251    23 

0.061 

284  57 

June 

0.091 

234  H 

0.045 

206  24 

July      . 

0.055 

303  43 

0.094 

257  35 

August . 

0.039 

124  26 

0.049 

257  53 

September 

0.223 

174  15 

0.070 

246  53 

October 

0.084 

177   17 

0.088 

281  17 

November 

0.149 

197  54 

0.083 

292  31 

December 

0.130 

195     2 

0.1 18 

284  52 

Winter. 

0.108 

174  47 

O.IIO 

266  59 

Spring  . 

0.084 

235   10 

0.081 

277  12 

Summer 

0.034 

241   47 

0.057 

245  50 

Autumn 

0.148 

183     6 

0.085 

265     7 

Year     . 

0.083 

198  28 

0.078 

267  57 

The  next  Table  shows  the  observed  (0)  and  the  computed  (c)  values, 
and  their  difference  (d). 

January. 


-  5 

-  6 

-  I 


4^ 

6b 

8b 

loh 

+    2 

—  2 

—  II 

-  8 

—   2 

0 

-  6 

-14 

■^    4 

—   2 

-  5 

+   6 

Noon 


-14 

-14 

o 


!  .^ 

4^ 

6b 

8b 

10b 

Midt. 

-  8 

-  4 

-  4 

+  14 
+  12 

+   2 

+  21 
+  20 

4-    I 

H-i6 

+  16 

0 

+   5 
-»-  4 
-4-    I 

-  9 

-  6 

-  3 

Febntary. 


0 

—  11 

-   4 

H-   3 

—  6 

0 

-13 

-  8 

4    6 

421 

420 

4  5 

c 

—  12 

-   6 

+   2 

+    I 

-   7 

—  12 

-   7 

+  8 

420 

4 18 

4   5 

d 

—     I 

4    2 

4    I 

-   7 

-f   7 

—   I 

—   I 

—  2 

H-   I 

-4-    2 

0 

-13 

-  9 

—  4 


March. 


0-9+4 
c      —  7       .     o 

d      -   2      4   4 


4    I 
+  3 

—  2 


5 

-  5 

-13 

—   2 

H-I4 

413 

4l2 

H-  2 

2 

-  9 

—  II 

—  2 

•4ii 

+  17 

-HI 

—   I 

3 

4   4 

—   2 

0 

4   3 

-  4 

4    I 

f   3 

-  12 

-  9 

-  3 


April. 


-i^  ' 


15  j         o 

14  I    —  3 

I  ;  -^-  3 


+  3 

4  5 


4  2 
+  5 
-  3 


+  7 

+  2 
4  5 


o  l|  +   5 
4  2      4   8 

-  2  J  -  3 


+  17  I  4ii  I  4  2 
414  ,  413  ,  4  I 
+   3  .    —   2  .    4    I 


—  12       —20 

—  12       —19 

o       —    I 
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May. 


2h 

4^ 

6b 

8h 

lob 

Noon 

ah 

4^ 

6b 

8b 

lob 

Midt. 

o 
c 
d 

-  8 
-13 

+  5 

—  5 

—  4 

—  I 

o 

H-  a 
—  a 

+  3 
+  4 
—  I 

+  6 
H-  3 
+  3 

+  4 
+  5 
—  I 

+  IO 

4- ID 

o 

+  11 

+  13 
—  a 

+  IO 

~  I 

+  5 

—  I 
+  6 

-17 

—  la 

-  5 

-19 
-17 

—  a 

June. 


o 

—  II 

—  ID 

—  lO 

+  9 

+  5 

+  5 

+  3 

+  9 

+  3 

+  9 

-  4 

c 

-14 

—  II 

-  3 

+  4 

+  6 

+  5 

+  5 

+  6 

+  7 

H-  5 

—  I 

d 

+  3 

+  I 

-  7 

+  5 

—  I 

o 

—  a 

+  3 

—  4 

+  4 

-  3 

-ID 

■  9 
-   I 


J«iy. 


o 

-  7 

+  a 

+  11 

+  14 

+  5 

—  II 

+  I 

+  3 

H-  4 

H-  4 

—  ID 

c 

-  9 

+  3 

+  ia 

+  11 

+  3 

—  5 

—  .4 

+  a 

+  6 

+  I 

-  8 

d 

+  a 

—  I 

—  I 

H-  3 

+  a 

-  6 

+  5 

+  I 

—  a 

+  3 

—  a 

-la 
-14 
-  a 


August 


0 

0 

0 

+  5 

—  4 

—  a 

-  9' 

-  5 

+  3 

H-  4 

+  11 

0 

c 

—  a 

+  I 

f  3 

0 

-  5 

-  8 

-  5 

+  a 

+   7 

+  7 

+  a 

d 

+  2 

—  I 

+  a 

-  4 

+  3  1 

-  I 

0 

+  I 

-  3 

+  4 

—  a 

—  a 

—  a 
o 


September. 


0 

— ai 

-14 

c 

-15 

-17 

d 

-  6 

+  3 

-15 '  -16 
-16  I  -15 

+  1 1  -  I 


-13 

-  9 

+  5 

+  17 

-»-3i 

+  25 

+  10 

-14 

-  9 

+  4 

+  19 

+  a9 

+  a6 

+  ia 

+  1 

0 

+  I 

—  a 

+  a 

—  I 

—  a 

+   a 

—   4 
+   6 


October. 


0 

-  3 

—  a 

0 

-  7 

-  5 

-  9 

-  3 

+  16 

+  18 

+  ia 

—  4 

c 

-  7 

—  I 

0 

-  5 

—  10 

—  9 

+  I 

+  13 

-4-17 

+  10 

—  I 

d 

+  4 

—  I 

0 

—  a 

+  5 

0 

-  4 

-H  3 

+  1 

+  a 

-  3 

-  8 

-  8 
o 


November. 


0 

-14 

—  a 

—  10 

-14 

0 

c 

—  la 

-  8 

-  6 

-  9 

—  10 

d 

—  a 

+  6 

-  4 

-  5 

+  10 

-  7| 

+  7 

+  24 

+  33 

+  9 

—  2 

-  3 

+  10 

-»-ai 

+  aa 

+  11 

-  3 

-  4  , 

-  3 

+  3 

+  I 

—  a 

+  1 

■^3 
■  la 
-    I 


December. 


0 

-  9 

-  6 

—  a 

—  II 

-  6 

c 

-13 

-  5 

—  a 

-  7 

—  la 

d 

-*-   4 

—  I 

0 

-  4 

+  6 

-  8 

+  I 

+  a4 

-ha6 

+  ia 

-  6 

—  8 

+  7 

+  ai 

+  35 

+  13 

-  5 

0 

-  6 

+  3 

+  I 

—  I 

—  I 

-17 
-15 

-    2 
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Winter. 


2h 

4*^ 

6h 

8li 

loh 

Noon  1 

2tl 

4^ 

6b 

ah 

lob 

Midt 

o 
c 
d 

-  8 

—  II 
-f   3 

-  3 

-  4 
+    I 

o 
o 
o 

-  9 

-  4 

-  5 

-  5 

—  II 
4-  6 

—  12 

—  12 

o 

—  5 

—  I 

—  4 

+  15 
-4-    I 

-1-33 

4-22 

4-    I 

4-16 

4-i6 

o 

4-    I 

4-    I 

o 

-IS 

—  lO 

-  3 

Spring. 


o 

—  II 

o 

4-    I 

O 

+  3 

-  3 

+  4 

+  14 

4-II 

4-  6 

-  9 

c 

—  12 

-  3 

+  3 

+     2 

—      I 

—   I 

-f   5 

+  13 

+  13 

+  4 

-  8 

d 

H-   I 

+   3 

—     2 

—    2 

+   4 

—    2 

—   I 

4-   I 

—    2 

4-    2 

—   I 

-  6  I   -  3 

-  8  '    -   2 

+  a ;  -  I 


Summer. 


+    2 

4-  6 

+   3 

-  5 

o 

+   5 

+  4 

+  8 

-  5 

+   4 

+  5 

4-   I 

—    2 

—  I 

+   3 

+   7 

+  4 

—    2 

—    2 

4-   I 

+    2 

-  3 

+  I 

4-    2 

-  3 

+  4 

-  3 

-17 
■15 

-    2 


Atttnmn. 


o 

-13 

-   6 

-  8 

—  12 

-  6 

-  8 

+   3 

+  19 

+34 

+  15 

4-    I 

c 

—  13 

-ID 

-  6 

-  8 

—  ID 

-  8 

+  3 

+  17 

+  33 

+  17 

+  3 

d 

o 

+  4 

—    2 

-  4 

+   4 

o 

—  o 

4-   2 

4-   I 

—    2 

—    2 

Year. 


o 

-ID 

-  3 

—   I 

-   4 

—    I 

1   -   7 

4-    I 

+  13 

+  15 

4-II 

c 

—  lO 

-  4 

o 

—    I 

-  5 

—  5 

4-    2 

4-12 

4-16 

4-IO 

d 

O 

4-   I 

—   I 

-  3 

+  4 

—     2 

—   I 

4-   I 

—   I 

4-   I 

—  3 

—  2 

—  I 


-II 
-ID 
-    I 


The  minima  and  maxima  in  the  daily  period  of  the  pressure,  com- 
puted by  the  formula,  are 


i8t  Minimum 

1^^  Maximum 

and  Minimum 

2nd  Maximum 

mm. 

h     m 

mm. 

h     m 

mm. 

h 

m 

nim.    n.    m 

January  . 

—0.067 

I     5  a.  m. 

4-0.002 

5  24  a.m. 

-0.153 

II 

5  a,  m. 

4-0.206  6  19  p.m. 

February 

.     — 0.131 

I  34  a.m. 

4-0.028 

6  54  a.  m. 

—  0.125. 

12 

8  p.m. 

4>  0.208  6  50  p.m. 

March  .  . 

.     -0.095 

0  39  a.m. 

4-0.027 

5  48  a.m. 

-0.113 

II 

14  a.  m. 

4-0.168  5  59  p.m. 

April    .  . 

.     — 0.191 

0  13  a.  m. 

-1-0.055 

7   1 1  a.  m. 

-♦-0.013 

II 

II  a.  m. 

4-0.143  4  51  p.m. 

May  .  .  . 

-0.169 

0     3  a.  m. 

+0.039 

7  49  a.m. 

-1-0.032 

10 

oa.  m. 

4-0.130  4     9p.  m. 

June .  .  . 

—0.136 

2  13  a.  m. 

4-0.064 

10  15  a.  m. 

4-0.046 

I 

51  p.m. 

4-0.073  6  II  p.m. 

July  .  .  . 

-0.137 

0     6  a.  m. 

-1- 0.130 

6  48  a.  m. 

-0.053 

12 

49  p.  m. 

4-0.061  5  56  p.m. 

August   . 

—0.021 

0  57  a.  m. 

4-0.026 

5  44  a.  m. 

-0.079 

II 

58  a.  m. 

4-0.075  6  55  p.m. 

September 

-0.173 

3  48  a.  m. 

4-0.291  6  36  p.m. 

October  . 

—0.087 

0  34  a.  m. 

4-0.005 

5  27  a.m. 

—0.107 

10 

45  a.  m. 

4-0.172  5  44  p.m. 

November 

-0.133 

0  55  a.m. 

—0.065 

5  36  a.m. 

—  0.103 

9 

22  a.  m. 

4-0.228  5     7  p.m. 

December 

—0.156 

0  34  a.  m. 

—0.017 

5  42  a.  m. 

— 0.119 

10 

21  a.m. 

4-0.251  5  23  p.m. 

Winter   . 

— 0.118 

0  59  a.  m. 

4-0.002 

6     0  a.  m. 

—0.122 

II 

10  a.  m. 

4-0.218  6     9 p.m. 

Spring.  . 

— 0.151 

0  14  a.  m. 

4-0.038 

6  42  a.  m. 

—0.021 

10 

59  a.m. 

+  0.136  5     6  p.m. 

Summer . 

—  0.089 

0  57  a.  m. 

4-0.048 

7  23  a,  m. 

—0.023 

12 

37  p.  m. 

+0.068  6  16 p.m. 

Autumn  . 

—0.129 

I  48  a.  m. 

—0.062 

6  26  a.  m. 

—0.103 

10 

21  a.  m. 

+0.232  6     3  p.m. 

Year.  .  . 

— 0.115 

0  57  a.  m. 

+0.002 

6  31  a.  m. 

—0.058 

II 

oa.  m. 

+0.158  5  48  p.m. 
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THE  ANNUAL  PERIOD. 


The  following  Table  shows  the  mean  pressure  for  each  month, 
extracted  from  the  Tables  on  pp.  6  to  50.  Those  of  the  incomplete 
months  are  in  brackets. 


Year 

January 

February 

March 

1899 
1900 
1901 
1902 

761.58 
55.45 
57-73 
62.05 

763-25 
67.18 
66.27 
68.29 

774.74 
68.10 
64.25 
6523 

Mean 

759.20 

766.25 

768.08 

760.15 


Year 

July 

August 

September 

October 

November 

December 

1898 
1899 
1900 
1901 
1902 

[756.56] 
58.00 
57-66 
[59-13] 

[54-96] 
57-60 

[761.67] 

[55-70J 
57-42 

760.68 
[58.11] 
5740 
61.67 

760.23 
58.47 
61.77 
62.88 

759-29 
61.95 
61.43 

57.94 

Mean 

757-84 

756.28 

758.26 

759-46 

760.84 

760.15 

These  numbers  give  a  regular  annual  period  with  a  chief  maximum 
in  March  and  a  secondary  maximum  in  November,  and  with  a  chief 
minimum  in  August  and  a  secondary  minimum  in  January.  The  range 
is  11.8  mm.,  and  the  mean  for  the  year  is  761.40  mm. 

The  lowest  observed  pressures  are: 


Year 

Jan. 

Feb. 

March 

April 

May 

June 

July 

Aug. 

SepL 

Oct. 

Nov. 

Dec. 

1898 

[52.1] 

49-3 

42.7 

42.3 

1899 

44.6 

45-2 

56.9 

53-0 

57.6 

42.3 

[48.3] 

— 

— 

[53.3] 

40.7 

41.6 

1900 

43.3 

46.7 

49.3 

53-6 

53-3 

53-0 

49-5 

[46.0J 

I39.5J 

39-7 

51.0 

49-2 

1901 

41-5 

41.2 

42.9 

54.8 

57-7 

47.8 

48.6 

51-0 

43.6 

53-1 

45-3 

44.5 

1902 

40.2 

53-1 

56.2 

51-4 

57-1 

55.6 

[55.8] 

Mean 

42.4 

46.5 

51-3 

53-2 

56.4 

49-7 

50.5 

48.5 

45.1 

48.6 

44-9 

44-4 

The  means  indicate  an  annual  period  with  maximum  in  May  and 
minimum  in  January.  The  lowest  observed  pressure  is  739.5  mm.  on 
the  15*^  September,  1900,  noon.  Wind  East,  backing  from  SW  to  NE, 
velocity  8  m.  p.  s. 
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The  highest  observed  pressures  are 


Year 

Jan. 

Feb. 

March 

1898 

1899 

71.6 

81.7 

86.5 

1900 

71.9 

83.8 

90.5 

1901 

84.7 

81.1 

77.1 

1902 

85.3 

93.2  1  78.8 

Mean 

78.4 

85.0 

83.2 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

[69.0] 

76.6 

80.6 

82.4 

80.9 

74.9 

69.2 

I68.0] 

— 

— 

[65.2] 

72.0 

913 

79.0 

71.0 

66.3 

67.9 

[60.9] 

[67.9I 

70.6 

75-6      731 

74-3 

73-2 

65.4 

64.4 

644 

67.9 

73.5 

73.5      68.6 

82.3 

74.7 

73-6 
68.6 

[63.5] 

1   79.1    1   73-5 

66.0 

62.7 

68.3 

71.2 

75.4      78.9 

The  means  show  an  annual  period  with  maximum  in  February  and 
minimum  in  August.  The  highest  observed  pressure  is  793.2  mm.,  on 
the  5*^  February,  1902,  4  and  6  a.  m.  Temperature  —36''  and  — 35°.2, 
calm. 

The  differences  between  the  mean  highest  and  lowest  pressures  in 
each  month  are 

Jan.        Feb.      March      April       May        June       July       Aug.       Sept.       Oct.        Nov.        Dec. 
36.0        38.5        31.9        25.9        17. 1         18.9        15.5        14.2        23.2        22.6        30.5        34.5 

The  oscillation  of  the  pressure  is  greatest  in  February  and  least  in 
August,  greatest  in  winter,  least  in  summer. 
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PART  II. 
THE  TEMPERATURE  OF  THE  AIR. 


The  thermometers  sent  with  the  Expedition  had  been  compared 
with  the  standards  at  the  Meteorological  Institute  in  Kristiania  in  the 
spring  of  1898.    Only  very  few  of  them  came  back^ 

The  thermometers  used  for  the  regular  observations  at  the  winter 
quarters  were 

1)  Mercury  thermometer  Kochler  No.  22  (dry  bulb). 

2)  Mercury  thermometer  Ktlchler  No.  9  (wet  bulb). 

3)  Mercury  thermometer  Klichler  No.  10  (dry  bulb). 

The  comparisons  of  these  thermometers  in  Kristiania  in  1898  gave 
the  following  corrections 


at 

No.  9 

No.  10 

No.  22 

16° 

+  o!b5 

-0!05 

+  o!o3 

8 

+  0.02 

0.0 

-f0.02 

0 

0.00 

0.0 

0.00 

—  13 

0.0 

-  0.075 

0.0 

On  the  n^  of  September,  1898,  No.  9  and  No.  22  showed  0.0  in 
melting  snow.  The  journal  contains  the  remark  that  both  were  exam- 
ined in  melting  snow  on  the  4*^  of  October,  and  compared  with  the 
standard  on  the  24'^  of  October  and  the  2^^  of  November  of  the  same 
year.  According  to  the  journal,  "the  thermometer  was  corrected"  on  the 
2«d  of  Januaiy,  1899,  and  No.  9  and  No.  22  "corrected"  on  the  27**> 
of  May,  1899.  The  results  of  these  comparisons  are  not  given.  The 
Expedition  had  an  apparatus  for  comparing  thermometers,  consisting  of  a 
cylindrical  vessel  with  a  lid  and  an  annular  stirrer.    The  vessel  could  be 


Some  of  the  thermometers  were  broken  on  the  sledge-journeys,  and  some  on 
board  ship.  The  Fram  rolled  heavily  in  a  sea,  and  by  her  uneasy  motions 
caused  the  loss  of  many  thermometers,  particularly  on  the  return  voyage. 
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filled  with  spirits  of  wine,  and  the  thermometers  compared  with  the 
standards  at  low  temperatures.  I  have  been  told  that  such  comparisons 
were  made  several  times,  but  the  note-book  containing  them  has  not 
come  into  my  hands,  though  I  have  made  repeated  inquiries  for  it. 

None  of  the  mercury  thermometers  divided  into  fifths  of  a  degree 
came  back;  so  they  could  not  be  examined  anew.  But  there  is  no 
reason  why  they  should  have  altered  their  corrections  during  the  ab- 
sence of  the  Expedition.  During  the  years  1898  to  1902,  thermometers 
of  exactly  the  same  kind  as  those  belonging  to  the  Expedition  have 
remained  unaltered  at  the  Meteorological  Institute. 

For  the  thermometers  No.  9  and  No.  22,  I  have  taken  the  correc- 
tions throughout  to  be  nothing. 

For  No.  10  I  have  taken  the  following  corrections: 

from  0**  to  — 10°  Corn  o!o 
n  -10  „  -30  „-0.1 
.    -30    ,    -35         „  -0.2 

The  mercury  thermometers  were  observed  when  the  temperature  of 
the  air  was  above  —  35°  C. 

For  the  lower  temperatures  the  following  thermometers  were  ob- 
served: 

4)  Toluol  Kachler  No.  17  and 

5)  Toluol  Ktichler  No.  27. 

These  thermometers  were  sling  thermometers,  divided  into  whole 
degrees  Centigrade. 

Fortunately  these  thermometers  came  back,  and  could  be  verified 
in  Kristiania  afterwards.    The  corrections  found  were 


No.  17        1898        1903 
at       0°     -o!i      o!b 

„  -20  0.0 


No.  27         1898        1903 
at        0°        OjO        -0!3 
^  _  20      -  0.15 


I  have  taken  for  No.  17    Corr.  =  0.°0 

and  for  No.  27    1898-1899  Corr.  —  o!3 

1899-1900     „  —0.3 

1900-1901     „  -  0.4 

1901—1902     „  -  0.5 


at  temperatures 
below  — 35°. 


The  thermometers  were  suspended  in  a  doubly  louvred  screen,  which 
also  contained  the  minimum  and  maximum  thermometers  and  a  ther- 
mograph Richard.     From  the  19^^  to  the  27<^^  of  September,  1898,  the 
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screen  was  standing  on  the  ice  near  the  Fram;  but  afterwards  it  stood 
on  board  on  the  bowsprit  just  ahead  of  the  forestay,  at  a  height  of 
5.5  metres  above  the  sea  or  ice. 

The  Tables  give  the  corrected  temperature  for  every  alternate  hour 
during  the  stay  of  the  Fram  in  her  winter  quarters.  In  the  few  cases 
in  which  the  observations  have  been  omitted,  the  temperatures  inserted 
in  the  Tables  have  been  taken  from  the  thermograph  curves,  or,  when 
such  are  wanting,  computed  by  interpolation. 

The  Tables  give,  for  each  day,  the  mean  of  the  12  observed  tem- 
peratures, the  minimum  and  the  maximum,  and  their  difference.  The 
spirit  minimum  thermometer  was  read  every  day  at  8  a.  m.  and  at 
8  p.  m.,  and  the  observer  noted  the  reading  of  the  index  and  of  the 
top  of  the  spirit  column.  The  comparison  of  the  latter  with  the  reading 
of  the  dry  thermometer  gives  the  error  of  the  minimum  thermometer, 
or  the  correction  to  be  applied  to  the  reading  of  the  index.  The  cor- 
rected  index  reading  can  in  most  cases  be  taken  as  the  minimum  tem- 
perature of  the  day.  But  as  the  day  is  reckoned  from  midnight  to 
midnight  and  not  from  8  a.  m.  or  8  p.  m.  it  sometimes  happens  that 
the  minimum  registered  does  not  fall  within  the  adopted  limits  for  the 
day.  In  some  cases  the  minimum  temperature  of  the  day  occurs  when 
the  temperature  is  falling  just  at  midnight,  and  the  corresponding  read- 
ing of  the  dry  thermometer  has  then  been  taken  as  the  minimum.  In 
some  cases  the  curves  of  the  thermograph  have  been  consulted,  but  it 
has  been  impossible  to  take  the  extreme  temperatures  from  them,  as 
they  have  no  marks  for  the  exact  time  every  day;  and  there  are  more 
or  less  lengthy  periods  in  which  the  thermograph  did  not  work.  In 
the  few  cases  in  which  the  extreme-thermometers  were  out  of  order, 
the  lowest  and  highest  temperatures  given  in  the  tables  have  been  taken 
directly  from  the  corresponding  readings  of  the  dry  thermometer. 

The  maximum  thermometer  was  a  mercury  thermometer.  Its  en*or, 
as  far  as  I  am  aware,  was  not  determined  by  direct  comparison,  but 
it  seems  to  have  been  rather  small^  judging  from  its  indications  and 
the  daily  march  of  the  temperature.  When  the  temperature  was  below 
—  35**  C,  it  could  not  be  used.  In  such  cases,  and  in  the  few  other 
cases  in  which  it  was  not  read,  the  highest  reading  of  the  dry  thermo- 
meter has  been  taken  as  the  maximum  temperature. 

The  series  of  daily  extreme  temperatures  given  in  the  Tables  is 
thus  not  quite  homogeneous,  but  they  will  give  a  fairly  good  represen- 
tation of  the  aperiodic  range  of  the  temperature  of  the  air  in  the  space 
of  one  day. 
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In  their  last  horizontal  row,  the  Tables  give  the  monthly  means  for 
each  alternate  hour  as  the  means  of  the  respective  vertical  columns. 
The  mean  for  the  whole  month  is  the  mean  of  the  numbers  in  the 
vertical  column  headed  Mean,  or  of  the  numbers  in  the  horizontal  roi?v 
of  means.  The  three  last  columns  contain  the  minimum  and  the  maxi- 
mum temperatures  of  each  day  and  their  difference,  and  the  last  row 
the  monthly  means  of  these  3  columns. 

At  the  head  of  the  Tables  stand  the  year,  the  month,  the  name  of 
the  winter-station,  the  latitude  (p,  the  longitude  i,  and  the  height  of  the 
thermometer  above  the  sea  or  ice,  h,  in  metres. 

Interpolated  numbers  in  italics. 
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1     1    1     1     1     1     i    1    i    1     1    i 

lO  0\  CI    r*00  00    000    M    «    ThOx-'J-COO    0    »OiO0 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

r-Q©   0\  lO  COOO    CI    O    0    0  00    -"J- 

H  ©i  d\  vd  00*  00  ci  lo  uS  4  »o  d 

'^'(f    COCOCOCO'd-COCOCOCOCO 

1  1  1  1  1  1  1  1  1  1  1  1 

'fOv©   lOO^O    -^lOr^ONC-ci   iTi  r^\o   0\  »ooo   0 
ci  4  4  4  lovd  4  r-  4  »o  r^od  d  d\  ci  d\  d  ci  d\ 

COCOCOCOCOCOCOCOCOCOCOCOTt-COrt-COCOCOCI 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

i 

0000  Oflooo  M  -^p  r*0  >ot^ 
COM  loo  »oo  0\v5  lOM  «^M 

d\d»o»o4vd«dcicid\4 

CO't'COCOCOCOCOCOCOCOCI    w 

1  1  1  1  1  1  1  i  1  i  i  1 

PS.?  S-'S'S,??S5-gaaKJg  guffs'?? 

d\ci  coci  4h  m  4ci  4»ovdod  6\  6  moo  d^r^ 

W    COCOCOCOCOCOCOCOCOCOCOCOCO-^COW    CI    CI 

1  1  1  1  1  1  i  1  1  1  1  1  1  1  1  1  1  1  1 

VO 

"^ 

CO 
CO 

1 

.? 
s 

niOOC1COO'^OC»OC1-«*-OOOOClO\C«-<*-t^r^OO\iOvOOOO'^iOO 

i    1    1    M    1    1    1    1    1    1    1    1    1    1    1    1    i    1    1    i    1    1    1    1    1    1    1    1    i    1 

VO 

CO 
CO 

1 

^0 

qo«MM^co«oo  «ooo  00 
dod  *^  \6  "6  ^  ci  CI  cor-ioco 

'^COCOCOCOCOCOCOCOCI    C^    d 

I    1    1    1    1    1    1    1    1    1    !    1 

fowq  Ch^yq  f9^  'T^  i"^  9  9  ^  «  "?"?9 

S)CoScoSS)S?)CoSSco3-^S-M    «C?M 

M    i    M    1    1    1    1    1    1    1    1    1    1    1    1    1    1 

CO 
CO 

1 

00 

r-  to  q  c«  i>  q  '<*■  CI  q  q  q  q 
ar-^vd  4cocom  coci  d\co 

COCOCOCOCOCOCOCOCOCOC*    CI 

M    1    !    1    1    1    1    1    1    1    i 

qyq  q^»oci  m  m  coiocom  m  m  o\o  coioo  ci 
MMaM4Mci44uSr^odd\d»dvdd>oc^ 

COCOCOCOCOCOCOCOOOCOCOCOCOCO'^CI    COCI    CI 

1    1    1    i    1    1    1    1    1    1    1    1    1    1    1    1    1    M 

1 

ioq\q  q  '«f^q  H»oqq\'-j  ci 

^COCOCOCOCOCOCOCOCOOOCI 

1    i    1    i    1    1    1    1    M    1    i 

00  "^^oq  M  cpq  q  q^r^-^q  q  covq  »o  «  t»-  co 

COCOCOCOCOCOCoScOCO  CO*   -^  S-  5-  cT  §)^    5" 

I    i    1    1    1    1    1    1    1    1    i    1    1    M    1    1    1    1 

CO 

m 

CO 
CO 

1 

0\  '<*-00    Ot^OOQMOTt-iO 

d-ioio^^ciM  4coMr. 

•^t-'^*-POCOCOCOCOCOCOCOCO« 

1  1  1  i  1  1  1  1  1  1  1  i 

1 

«ovq  f  »o  M  i-.oq  q\  CO  r-oq  ci  q\oq  vq  coioovvo 
d\ci  COM  4ci  d  4ciio4r^od  m  d  c^oo'  m  i> 

CI    COCOCOCOCOCOCOCOCOCOCOCO^'^CI    CI    COCI 

1  1  i  1  1  1  i  1  1  1  1  i  1  1  1  1  1  1  1 

00 

1 

1     00  d  vd  lo  co^d  ci  d  ci  d  r^  CO 

CO'^COCOCOCOCOCOCOCOCICI 

1      1    1    1    1    1    !    1    1    1    1    M 

q\ci  q  cpwpvq  q  q  r»q\qoq  cioq  q  cjoq  r-vq 
CI  cocococococococi  col^co  '*%  5-  «*  co^ 

1    1    1    1    1    1    i    i    1    1    1    1    1    1    1    i    M    1 

1 

0 
'*• 

CO 
CO 

1 

1 

Noon 

«coqvqo»oqq  'fcoq'*-; 
d  M\dvd  co^d  "^r^cbcood  co 

'^'<*-00COCOC0COCI    COCOCI    « 

1  1  1  1  1  1  1  i  1  i  1  1 

\q  r-ONCioq  ci  r-ioioq  qoqoq  r-q  Ovm  coco 

«    COCOCI    COCI    «    COCOCOCOCOCOCO-^COCI    COCI 

M    1    1    1    1    1    1    1    1    1    1    1    i    1    !    1    1    1 

1 

^0 

Ovooomcimcioo  T^oo  CI 
00  M  lo  4  COOO  covd  M  M  M  ci 

CO^COCOCOCOCOCl    COCOCOOI 

1  1  1  1  1  1  1  1  1  1  1  i 

000Or*'«*-MMO00C|MOr^ 
00  ci  i/>»o4vd  coiom  cocivd 

CO^COCOCOCOCOCI    COCOCOCI 

1  1  1  1  1  1  1  1  1  1  1  1 

*.  *?  1"®  ^.  9  9  ^.  •^.  ^  ^7  ^  *^^  VO  00  CI  «  0 
r»coci  cbcbd\dvd  ci  4r-iod  6\  6  \6  ^  m  d\ 
CI  cococococi  cocococococOT^cO'^eocl  cow 

i    i    1     1     M    1    i     1     M     1    1    1     1    1     M     1 

1 

s 

loq  q\q  i7-«om  coci  cooo  ococociooom 
r^cicooiciddvdM  4vd  vd  »oo6  d  r^vd  m  ccJ 
CI  cococococococococococococo^coci  coci 
1    1    1    1    1    1    1    1    1    1    1    1    1    M    1    1    1    1 

1 

.d 

vO 

M  M  q  M  lo  CI  CI  »o  lo  CO  q  q 

CO-^COCOCOCOCOCi    COCOCOCI 

1   1   1    1   1   1   1    1    1   i    1   1 

00    -^COlOCO-^OviOCO  -^00    MOO    -^iOm    CIVO    m 

odcicoMiocid»oci  i/>vd  lovd  d  d  >ovd  d  d\ 

CI    C0C0C0C0C0C0C0C0COC0C0C»)'<*-'<*-C0CI    COCI 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

! 

J3 

m00CI0m000i0m0\O 

00  w  d\4vdo6  coci  ^  4^d  « 

CO'«*-COCOCOCOCOCOCOCOCI    CI 

1  1  1  1  i  I  1  1  1  1  i  1 

CO  CI  CI  cooq  q  q  CI  covo  q  -^vo  vo  o  r-  lo  o\  o 
onm  com  co4m  loci  4io4iiod\ci  r-»od  4 

«    COCOCOCOCOCOCOCOCOCOCOCOCO'i-COCI    COCI 

M    M    1    1    1    1    1    1    1    1    1    i    1    1    1    1    i 

co 

CO 

1 

1 

".  9  ^.  ^.  'T^^  "?P  *?9^9  "t^^  ^  ^  t*  <^.  ^°°  VO  00  in  CI  00  owe  oo  oo  oo  oo 
00  ciod  44vd  coci  ^com  cioo  d  cb4civd  d  ^m  4co>ovd  d\ci  r»iod  4 

CO^COCOCOCOCOCOCOCOCOCI     CICOCOCOCOCOCOCOCOCOCOCOCOCO'-l-COCICOCI 

1    1    M    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    1    i    1    1    1    1    !    1    i 

r- 

1 

1         HtWCO-^iOvOt^OOONOMd 

cOT^lO^O    r-00   0\0   m    «   C0'«*->OvO   r-OO   OvO    m 

s 

1 

s 
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£ 


II 


I 


^\q  looo  n^  ^aa  m  ChChO  covq  <-<  Ovqvooqoq  ci  »  ci  Choqcq  f.cs 


\0   C«  VO  VO    N«  VO  VO   toco  00    O 


lOOOOvO    MVOVO    CO  t^OO 


CI  VO  VO   r-  CI 


i 

s    ; 

00   r-  Tj-  "^  r-od  dv  -4-  CO  "^  dvoo   hI  00  ^ 
cicicicieicicicocicicicicoci^ 

;       i    i    i    1    1    1    1    i    1    1    1    1    1    1    1 

r^dvcocO'^MwcO'^ddciiooo 

CI    CI    CI    CI    COCOCOCOCOCOCOCOCO    CI 

1  1  1  1  1  i  1  1  i  i  1  1  i  1 1 

is 

000  M  -^cpci  o^qovovo  ^«t 

Tt-  CO  -^  CO  CO  »0  r^O  d   d   CO  lO  r^  r^  CO 

CO  CO  CO  CO  CO  CO  CO^    ■♦  CO  CO  CO  CO  CO    CO 

1  1    1    1    1    1    1    1    M    1    I    1    i    1 

t^ovq  CI  Mioqci  f  *n  'f  »o»q 
■^  lo  CO  CI  vd  »o  r-oo  00  lovd  r^  d^ 
cococococococococococococo 

1    1    M    1    1    1    1    i    i    i    1    i 

vq 
»o 

CO 

1 

c 

s 

s 

'      aff^&ffPaSjJ^^vqvJ^ovq^ 
1      ddddvM»-coi>dr^d«-^cor^ 

cococow   cocococococi   COCOCOCOCI 

;             1        1        1        1        1        1        1        1        1        1        i        1        1        1        1 

lOr-'-'   -^Ov-^Ov-   0   0   oeioo 
^M  coiocivq  CI  *n  ^  yf  Choq  t;- 
J  Mod  dv-^co-^vd  iococo«or» 
COCOCI   CI  cococOcocococococo 

1    1    1    1    1    1    1    1    1    1    M    1 

CO 

ci 

CO 

1 

M00'^'<*-O«'i-OV'^O«^C0CI    0 

1      dvMiocodvuSiodvvdaci  covd  -*  vd 

1         CICOCICOCICOCOCOCICICOCOCOCOCI 

!      1    M    1    1    1    1    1    1    1    1    1    1    1    1 

'?9*?*l9'79'1^.  9^99 

WCOW    COCOCOCOCOCOCOCOCOCO 

1  1  1  1  1  1  i  1  1  1  i  1  i 

ft 

ci 

(0 

1 

0 

vOOOv-^r-M-^^qcpcoOOvM    q 

00  M  t^  >-J  d  -^^  dcodv'-tococor- 

CI    COCI    COCOCOCO^COCI    COCOCOCOCI 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

r*  lo  CO  q  «7  q  ^  »ooq  t  T  "?  9 

COCOCI    COCOCOCOCOCOCOCOCOCO 

i    1    i    1    1    1    1    1    1    I    M    ! 

1 

00 

VO 

avOvooo«or^qoqoqf7'-;vqf7q   '^*t9T*!l*99^^*7*9^*0 

COCI    CI    COCOCOCOCOCI    CI    COCOCOCI     CI    COCOCI    COCOCOCOCOCOCOCOCOCO 

1    1    1    t    1    1    1    i    1    1    1    1    1    1    1    1    1    1    1    1    !    1    1    1   1    1    i    i 

lO 

»o 

i 
1 

lo  q  CI  Ov  r*  CI  yt^q  oq  co  q  oo  q  q   ^ 

COCI    CI    COCOCOCOCOCOCOCOCI    COCOCI 

1  1  1  1  1  1  1  1  1  1  1  i  1  1  1 

CI  M  r-o   'i-t^r^t^'O  r-vo  0  »0 
^Mvd  ci  4ci  ^t^-^coio  looo 

COCOCI    COCOCOCOCOCOCOCOCOCO 

1  i  1  1  1  1  i  1  1  1  1  i  1 

1 

0  o^-^-^  CI  qvqvq  r^q  qvcoci   cho  -^^^  '^  *■*  -^ci  t^coioci  q  r^ 

CO««C0COC0«C0C0CI    cow    COM   cTcOCOW    COCOCOCOCOCOCOCOCOCO 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  i  1  1  1  1  1  1  i  1 

'7 

't'1'^1  9  *T^*?'1'1  9  *9'^^^9 

COCI    COCOCOCOCOCOCOCI    CI    CI    COCOCI 

1  i  1  1  1  1  1  1  1  1  1  1  1  1  1 

c^qcicpco-O'^  cooq  q  «  « 
ci  6  ^  6  ioco-^r»^ci  co»o«o 

COCOCI    COCOCOCOCOCOCOCOCOCO 

1  1  1  1  i  i  1  1  1  1  1  1  1 

ci 

CO 

1 

1 

0 

uo  in  q  CI  CI  upoq  *:  ^  q  c?  «9^  «   *t9^9*!9^^*!^'9^'l9^". 
co«cocicocieocococicicococococococicocococococococococo 

'     1  1  1  1  1  i  1  1  1  1  i  1  1  1  1  1  1  1  1  1  1  i  1  1  1  1  1  1 

?? 

ci 

CO 

1 

1     oqocjMcor^qvqq^oqcocovqcoci   r» 
1      Md'^dr>d«<-«^coiodvdci4oo' 

COCOCOCOCI    CI    COCOCI    CI    CI    COCOCOCI 

1    1  1  1  1  1  1  1  1  i  1  1  1  1  1  1 

^9'1'9*9^.  't'^9  9999* 

COCOCI    COCOCOCOCOCOCOCOCOCO 

1  1  i  1  i  1  1  1  1  1  1  1  1 

CO 

a 

CO 

1 

io»oq»0'«i-c^cot^qo-^»oqinMeiqvq»ociiooc>cO'^qv(7v'-jvq 
d  d  cioo  d  d  ci\d  »o»o<5\4cocodv(j\ci  cor^-^to  -^vd  oci  ^  covd  r^i  ci 

COCOCOCI    COCOCOCOCI    CI    CI    COCOCOCI    CI    COCOCI    COCOCOCOCOCOCOCOCOCO 

I    I    I    I    I    I    I    I    I    I    I    I   I    I    I   I    I    I    i    i    I    M    I    I    I    I    I    I 


oqupor*oq^T»-MioMqqq»OMq-^qqr-.T*-qoqoqvqoqci>o 
Q\  6\  -^aS  dvci  civd  cfwd  dvcoco-4-od  cJvci  coio-^i-tocoior'coci  r^od 

d    CI    COCI    CI    COCOCOn    Cl    Cl    COCOCOCI    Cl    COCOCI    COCOCOCOCOCOCOCOCO 

I  I  i  i  I  I  I  I  I  I  I  I  i  I  i  I  I  I  I  I  I  I  I  I  I  I  I  I 

oci<«»-cioocoiocir-vor-oooociq»0'<fvqciOMqMqvq« 
dvci  cot^'-J  d  d  >oci\d  cod  cor-cfvod  codvd  ci  Tj-co-^c^ci  civdoo' 

W    COCOCT    COCOCOCOCOCI    COCOCOCOCI    Cl    COCOCi    COCOCOCOCOCOCOCOCO 

I    I    I   I    I    I    i    i    I    I   I    I    i    I    I    !    i    I    I    i    I    I    I   I    i    I   1    I 


oovcicociciMovooovqocop*ci^»qt7vqM  <it-<<^qcoqciciq 
dvM  covd  ci  d  -^vd^o*  4ci  d  covd  d  r-codviococbcor-r-cociiodN 

01    COCOCI    COCOCOCOCOCI    COCOCOCOCOCI    COCI    Cl    COCOCOCOCOCOCOCOCO 

I     I     I     I     I     I     I     I     :     I     I     I     I     I     I     I     I     1     I     I     I     I     I     I     I     I     I     I 


I   I    I   I    I    I    I    I    i    I    I    I    i    I    I    i 


I  i  I  I  I  I  I  I  I  i 


Cl    CO  "*  lOvO   t^OO    Ov  O 


Cl   CO  -^  »ovo   r-00   Ov  O   M 
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.d 

»o 

■**• 

f 

s 

II 

«-< 

8 

00 

Z, 

^^ 

VO 

CO 


I 

& 

»o  o\«0'<i-oviO'^ioc^M  d  t^oo  »ooo   t^M  cot^-^ei  ao  m  aioco'<j-q\Ovq 
vovdvd  r.c^iouSioiO'^coioio  coo   4  lo  r-  d  6\  6  ^  c6  d  m  dwd  oo*  4  lo^ 

q 

i 

s 

«niOHcor^qo«OMO\coioocj   ^^^Ohoom  r^»i9  io»oq  q  ■^^^  co 
cod«<^  r^dv-^vd  io»o^d  r»iood  -^ci    ■^•■'i-ci  locooovd^  «  d  r^*^  ci  uSm  ci 
co«co«cicoeococr5cocococicococococociciMM.2,a«»-i«n«aci 

1    1    1    1    1     1    1    1    1     1     i    1     i    1    1     1     1    1    1    1    1    1     1     1    1     1     1     1    1    1     1 

1 

.s 

s 

00  M  0  «o  «  «^  iociwmocoioo   0\vo  coco  «  co^o  lovo  ■*  *n  coco  o  >o  co 

'   1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

t 

4 

CO 

1 

Mean 

'       »O0t^000000ei'^«Clt^vO0»OiOM«t^O\00P«00O\O\vOM«r.\O 
OvcOm   '^OniOCICO   iooO   cO'<»-r*Ci   r*  0^^O'«t^^•^^   coq   r»ioi>r'«   OxOvCl   lO 

cococncocococoeocococococococococococi  «  «  «  «  ci  «  ►-'  ci  «  ci  «  « 
1    1    1    1    1    1    1    1    i    1    i    1    1    1    1    1    1    1    1    1    1    M    1    1    1    i    1    i    i    1 

CO 

1 

is 

s 

«cicoioaq«coi>cpq\'^'^  qvq   q^qcq^wioqa  nyq  q  q  oq  >o 
cococoSSSS'^'^coSScoSSScocoS'w  M  c3  «  CI  c^  «  «  c«  «  «  c« 

1    1    1    1    1    1    i    1    1    1    M    M    1    1    1    1    i    1    1    M    1    1    1    1    1    1    1    1 

V? 
CO 

1 

■l 

q  q  -^  CI  CO  c«  -^  ^cq  qo-^ciciw   cip-ciqciqoqq  lo^q  q  co  lo  co  q  q 
■4-  d  CO  n  ^c6  t^  6^"^  d>o6  vd  -^i-vd  »o  r»od  »ood  vdcidcor.cicor*  r-^d  r*  4- 

COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOW    C^    CI    CI    CT    CI    CI    •^    CT    ci    CI    CI    CI 

M    1    1    1    i    i    1    1    1    1    1    1    1    1    1    1    1    1    1    i    1    1    M    1    1    1    1    1    1 

CO 

1 

1 

00 

0  a  M  M  CO  0  0  »ooo  oc^toiowo   o^cioi^oocoot^'^our)  ^oq  ci  »q 
4Mcid»or-r.dio  r^co  lood  vd  vd  c6  dv  ci  lood  ci  o6  r^  uS  m  r^\6  in^  o  co 

COCOCOCOCOCOCO-^COCOCOCOCI    coco    COCOCOW    «    CI    M    C«    «    C«    M    ei    «    «    CI    « 

1  1    1    1    1    1    1    i    1    1    i    1   1    1    1    1    1    1    i    1    1    1    1    1    1    1   I    1    M    t 

1 

;    J3 

>       VO 

vd  d  »oo6  lovdvd  (j\ior^dvr»dv^d  co^d  locovdod  4-«<d  -^d  r^vd  lo^d  »oco 

COCOCOCI    COCOCOCOCOCOCOCOCI    COCOCOCOCOW    CI    C«    ei    C«    «    «    «    «    «    CI    CI    CI 

1   1   1   1   1   i   i    1   1   1   1    1   1   1    1   1   1   1    1    1   1   1    i   1   1   1    1   1   1   i    1 

1 

ja 
yt 

«ovMt^'*oooto«ooo«oocovoao\0»oiocor^c«Mq\q'0«r-. 

4  4  4c6  *n  t>y6  d  »o  r^od  r-  ^  r^  4  i>vd  cor^r.4ci  »o4codvd  t^'or-a 
(      cococo«cococococococococococococococi««ci«c«a«c«c«cicic» 

1    i    1    i    1    1    1    1    1    1    1    1    1    1    1    1    1    M    1    1    1    1    1    1    1    M    1    M 

CO 

1 

1 

CI  CO  vq  vq  q  r^  covq  -^  ci  q  q\  co  -^vq  vqqq«oc«qcp«oq«-;'^»^»o  cooq  -f 
vd  tocioo  co4r»r'r«r'  dwd  4  4  4  4  »o  ci  r-od  codv»-5^d  ci  <5\co»o»o»oco 

COCOCOa    COCOCOCOCOCOCOCOCOCOCOCOCOCOW    CI    «    M    CI    CI    CI    -    <n    M    ci    ci    CI 
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»0  CO  Ov  CO  »-<   On 
ci  CO  covd  -*  M  t^oo  vd  00  r«  d  -^ 

COCOCOCOCOCO«Mi-iMMei« 

I    I     I     I 


o  »oo  •^c^vo  t^Ovo^t^  r*oo  00  00  coNO  00 

M    r»\d  6s«  6  ^  d\t-«  w  lor-ci  locodv 
coci  cocO'<J-T^coCT  CI  a  ci  c«  cococoici 

I    I    I    i    I    I    I    I    I    I    i    I    i    I    I     I 


o  «  o  cO'^cO'^foo  o  o^q  c^'4■  cooq  Ovo  o  'O  ^70^q  o  q  on,«o 
M  rood  00  00  r»  cooo  m  od  d\  d  •-*'  od  vd  »od  f^2^»i»252i  2^ 

-mmCICICOCICO'^'^-CO'^CICImCICOCOCOCO     w 


t  9  ^    .    . 

4  ci  lovd  d  "  (.'. 

CO  CO  CO  CO  CO  CO  CI 

i  I  I  I  I 


I  I  I  I  I  I  I  I  I  I  I  I  1  i  I  I  I  i  I  I  I  I 


cioooo  o  o  cow  q  o^'O  o  r^q  cocoq  ci  qNi^qxoq  coq  loq  r-ci  c^no 
4  ci  «ONd  d  ci  cood  r»  c5s  r»  ci  >d  d  t^  d\  d  «  a  uSvd  d  inod  d  ^j  3-  H    a 

C0C0COC0COCOC1»-iMMM«CICOC»CO"*'^COC0CIC1C1CIC0COCOC0     CI 

i    I    M    I    I    I    I    I    I    I    I    I    I    I    i    I    I    I    M    I    I    I    i    I    I    I  I  I 

u;>'^qoqqoqeiqcor^r^oqqqqciioq\Moq»ooqoqqc«r^r'q    10 
CO  CO  lo^d  »^ciModr*«dr^ci'«i-co  r^od  d  »^  d  "<i-vd  cjvModod  "<i-»oco  o\ 

C0C0C0C0C0C0C1«*^C1mCIC«C0CIC0'«*-'^'*!-C0C1«C1«CICOC0C0,  n 

I  I  I  I  I  i  I  I  I  I  I  I  I  i  I  I  i  I  I  I  I  I  I  I  I  I  I  i  { i 

"^qov'oqCTNOooiociiooqqr^qvqqc^qoqoqqqvqvquoq'^'^q 

"44-^vd  ci  MNO  r^r-d  i>ci   -"i-ci    r«od  dvci  d  -♦c^d  "^  r^od  ^fi*i,d\ 
cocococococo«MMa'-'ac<coacocO'^'«j-co«c««««cococo  « 

I 


I    I    I    I    I    I    I    I    I    I    1    I    I    I    I    I    I    I    I    M    I    I    I    I    I    i 


qc«qn'Oco^qoooqcjs«oq*^\qoqMr^oqciqq\c«'^coq^in 
^i-  ci  lONO  10  d  «>  r-  c^od  o  «  >}■  CO  r^od  dv  ci  d^  io  cjvod  6  ^  co  ci  t^  ci 

COCOC0C0C0COCIi-'mmmC«CIC0CICOC0'^C0C0C1m«CIC1COCOCO 

I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I    I 


I  I 


I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 


10  10  o  o  q  vo  r-00  oO'-''«*'Civo  ctqqqqq  »ooq  00  10  q  q  cooq 
M       I      co4"«i-vdvdciNdr^coc?st^dcoci   t^ododcJd^ddvdduSNO'-^vdci 

d  I         C0C0COC0C0C0C1«'-'|-'mCIC«C0CIC0C0'4-^C0CIC1C1C«C1COCOC0 

^    I  I  I  I  I  I  i  I  I  I  I  i  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I 


Noon 

0M00r»0«»O0«0r^a0 
ci  4  4vd  10  d  ONod  cood  r-  dv  co  ci 

C0COCOC0COCOC1«-Hii-iMM«C0 

1    1     1     1    1     1     1    1     1     1    1     i    1     1 

q  CO  q  oq  17  t^  q  q  oq  '^no 
r^  r«od   •-:   d  vd   d\  M   On  «>od 
CI    COCO-l-'^l-COCI    Ci    -    «    « 

1    1    1    1    1    1    1    1    1    1    1 

CI  q  CI 

CO  CO  CO 

1  1  1 

1 

"2  ^ 

00  q  00  cooo  cooq  q\  q  q  q  a  10 
M   cocisd^   M   dvr^«OJ>r«dvci 

COCOCOCOCOCOC|i-iM^-M^CI 

1    1    i    1    1    1    1    1    1    1    M    1 

ci 

CO 

1 

10 

CI 

1 

CI  q  CI  r-oq  io<q 
r^  ds  dv  d   r^od  *^ 

CO  CO  CO  Tl-  CO  «    CI 

1    1    1    1    1    1    ! 

0 

1 

CO  CO  q  CI  >q 

CI    CI    CO  CO  CO 

Mill 

10 
n 

t 

1 

00 

CO  lo  CO  CO  Tj-  q  OS  cooq  00  ci  q 
M  4-^*  »oo  d  d  r-odNO  r^d 

COCOCOCOCOCOCO"-"    •^    ^    "^    c< 

1  1  i  1  1  1  1  1  1  1  1  1 

q 

c« 

1 

CO 

M 

CO 

1 

>d 
c« 

1 

OvOO    0    »0  CI    0  00 

4od  d  d  od  d  CO 

CO  CO  •«*•'«*•  CO  CO  CI 

1    1     1     1     1     1    1 

CO  cooo 
M  uood 

C«    «    CI 

1  1  1 

q  q  q 
ci  r-  10 

CO  CO  CO 

i  1  1 

10 

1 

J3 

Mcoooociooov«oq  i>oq 
M  cbcivd  in  6  «^od  r-NO  dv 

COCOCOCOCOCOCOm    m    h-    m    m 

1  1  1  1  1  1  1  1  1  1  1  1 

0    CO 

CO  d 

«    CO 

1  1 

0 
od 

CI 

1 

^  in  M  q\  t^oq  r- 

cooo    »-•    0  00    CO  CI 
CO  CO  ■<<■   ^  CO  CO  CI 

i  1  1  1  i  1  i 

0 

ci 

CI 

1 

CI    0 

1  1 

CI  r«  r- 

CO  CO  CO 

1  1  1 

\n 

& 

CI 

1 

0  a<q  00  q  M  looq  on  0  oq  c^  q\  m 
*^  coci  tovd  d  d  dNr«t>»\d  d\cod\ 

COCOCOCOCOCOCO"^    *^    •*«    "^    •^    W    Ci 

1  1    1    1    1    1    1    1    1    1    1    1    M 

CO  0>  0  VO  VO    -"^vo    CO  0 

d^dd  dodio4ci 
cococO'«^'^^coco«  ci 

1    1    1    1    1    1     1    1    i 

CI  vq 

CI    CI 

1  1 

CO  lovq 

CO  CO  CO 

1  i  1 

s 

ds 

CI 

1 

1 
g 

0 

■"«    ! 

ocociqcocicioonocino 
2^  i;  Ji?  56'S^  2^  d  S?^  LT  IT *5 

C0C0C0C0C0C0C0C1     M     M     M     M 

1    1    I    1    M    1    1    1    1    1    1 

0  «o 

1  1 

0 

od 
« 

1 

«    0    ^    CO  0    0    0 
«    On  -^    "^    &^    10 

CO  CO  ^  -i*-  CO  CO  « 

1  1  i  1  1  i  1 

CI 

ci 

1 

c^  lo  CI  ic  r- 
d»  r-  CI   irj  CO 

M    CI    CO  CO  CO 

1  1  1  1  1 

M   CI   CO  -^  «oo   r*oo   0^  0   -<   « 

«       M       W 

CO 

-* 

100  r-oo  Ov  0  *-•  a 

N-^^^MdWCI 

CO 
CI 

^  in>o  r-00 

CI    Cl    CI    CI    CI 
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•2 

O 

o 


Range 

1 

00  0  r»oo  M  coo  0\«  r*coO\cOM  m 

C0C9  t^coM  t^t7io>q  -^j-iom  qoq^q  i> 
d  coiod\^d  d\ior»»ood  com  r^^^cK 

o\ 
10 

Max. 

coMwowoMooocooaoaov 

«    4  lOvd  00   »0  r.  ^O^d  00  00   0   *^   cooo' 
COCOCOCOCOCOCOCOCOCOCO'^'^COCO 

1  1  i  i  1  1  1  1  1  1  i  1  1  1  1 

r-q  c«  cp-^j-coioooko  q  O\oqoq^q  com 
d\  M   ds  .4   r^  10  M   r>^  10  4  r^  ''^  i>  M  \d 
CO^COCOC*    ci    COMiiliM    M    M    «    CI    co« 

1  1  1  1  1  1  i  1  1  1  1  1  1  1  1  1 

"9 

CO 

1 

1 
c 

ii 

•-;  ►^oqoq  coco*-"  t^ci  o  cooq  co  o  o 

0  d  r^  M  ci  M  cooo  d  ci  oo  co  cr>  oo  co 

1  1    1    1    1    1    1    1    1    1    1    1    1    1    I 

0  c^o^^o  loo  CI  COM  '.j-'^j-aoo  -^i-aoo 

1  1   1   1   1  1   1  1  1   1   1   1   1  1   1  1 

in 
r- 

CO 

1 

|i 

cocpcooooovpvo   T^o^co^-«  m  r^cooo  coo  co«om  o   -^Owo   ^^  coioo^r- 
t^oo  m^  ooo  r-r^ovi^<^M  o  0  ^   ^  \n  ti  aONr^w  cooo  ooo  <^oo  «  coo 
^o^o^doddoo*d^vdr•dMd«cdMO*c^ci4d^od4«^dI>vdMO*dcod 

COCOCOCO'«J-COCOCOCO'^'«J-^^CO'«f<^'*'^COW    «    C0C1    M    M    M    c*    cocococo 

1  1  1  1  1  1  1  1  1  i  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

m 

CO 

1 

1    -^ 

qv  q  -^00  0  cooo  ooooNr-oom^ 
dNioio«dv'-^i>»odM««ciodd 

COCOCO-*CO'«<-COCO'<l-'«*-'^'^'<*-CO^ 

1  1  1  1  1  1  1  i  1  1  1  1  i  1  1 

0  00  a  in  ^  0  io>o  10  to  T^  osoo  ^  a  «n 
d  codd  r-iOMod  r-  lood  00  m  d  lo  d 

•^-'fCOCOCI   COCOm    h    m   m    c*    cocococt 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

1 

;    1     I 

0  M  ^  0  0  «  aoo  i>  CO  0  0  00  CT  « 
6  4^  i-'  dvM  c^iodsM  c*  COM  r.M 

•^COCO'^CO^COCOCO'^'^^Tj-CO"* 

M    1    1    1    i    1    1    1    1    1    1    1    1    1 

q  cj  qoq  c;>q  q  q»(>f;*qoq»(5q^*t  "I" 

M    ^  d   M  00    -^  "^00  ^d^dod^dMMlor• 
o^-'^l-'^J-COCI    COCOm    m    m    m    C«    COCOCOCT 

i     1     1!     1     1     1     1     1     1     1     i     1     1     1     1 

CO 

1 

^          1 
CO 

loonoociOMOooooooMO 
d\  io\6  d  00  d  r•^d  d  d  «  ci  ci  vd  co 
cococO'^^cO'^l•cocO'*■♦'«!■^'<^cOT^ 

1    1    1    1    1    1    1    1    1    1    1    1     1    1    1 

c«  M  (o  M  10  co^q  ^q  q^coM  m  -^oxiom 
d^ddoddcodv^  r-od  »o  d  d  '^^d 

'^■♦'-l-COCT    COCOm    m    m    m    «    COCOCOCT 
1      1      1      1      1      1      1      1      1      1      1      1      i      1      1      1 

10 

i 
1 

1 

1 
1 

OMO^OcoCTcOMMOOr^r*  covo   r- 
dNioNddNo6dr.vdd»^MMdioci 
cocococococococo^^^^^co^ 

1    M    i    1    1    1    1    1    1    1    1    i    1    1 

r-oq  rr^9^9  9  ^1"9^'^.  9  i'9  "I"*? 
d  d  d  cood  M'*}-d»or^r^dMds  co^d 

yf  "i-  -^  CO  C%    COCOCT    M    M    M    CT    COCT    COCT 
1      1      1       1      1      1      1      1      1      1      1      1      1      1      1      1 

CO 
CO 

1 

^      1 

io«qoqcioocp«coqvMa^a 
00  ^d   r»  dv  dsOO  00   r^oo  00   dv  M   M    -^  o 
COCOCOCOCOCOCOCOCOCOCO^'"^cO'^ 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

Ovo   0   0    CTOOOO   »OU>  0^^0  v©   CT   r»  Ox  r- 

MdM4d\odcodvd»ovddMr»dci 

'^■^l-'^rCOCT    CT    COCTm    m    m    CT    COCT    COCT 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

CO 
CO 

1 

1      «qco»HC«q«ciqqNq«cocot7 
vd  »o  r«o6  dv  "o  o^"^  r^od  06  ^  m  4  d 

COCOCOCOCOCOCOCOCOCOCO-^^CO'^t' 

1  1  1  1  1  1  1  1  1  1  1  1  1  i  1 

n-  t^  t^oo    OvOO  00   Ovr*'^M    CO-^C^OVM 

<3\M  M  -^  6^^  d  d  »oiovdod  d  c^d  r» 

CO'd-'^l-COCTCTCOCTMMM^COCTCOCT 
1      1      1      i      1      1      1       1      1      1      1      1      1      1      1      1 

1 

1   i  ' 

S5 

q  00  q  cooq  q  ci  aq  q  coaq  loinoqoo  co  ovno  co  tj-  q  q  q\  c^  q\  ci  q  q  r- 
^d   4-r-od   dsr^d   ubr-d   6\  6   <^   r^d    0   ^   d   '^dviOCOM   r«vd   ior»M   dvd   dv 
cocococococO'»l-cocO'«<■co>^'<^cO"^  ^-"f^coei  ci  co«  m  m  m  m  co«  coc« 

1     1     1    1    1     1     1     1    1     i    1     i    1     1     1     1    1     1     1     1     i     1     1     1     1     1     1     1     1     1     i 

CO 
CO 

1 

r^ 

M  CI  coq  r^qioci  m  qvoq  rt  0  q\co 
^do6  r^od  dod  moo  j>d\dNM  dod  m 
cocococo«l^cO"^cocococo^'«^cO'«<■ 

,       1     1    1     1     1     M    1     1    1     1    1     1     1     1 

OvqMocicpqCTxOMCo  covq  ct^  cooq 
d\M  co^d  M  io-«*-M*vdod>d  d  d  &  (i  6 

CO-^-^COCOCTCOCTMMMCTCOCTCOCO 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

0 

s 

1 

s 

00  q\  '^  «  cooq  M  00  «  lo  »ooq  q  ^  co 
•4-od  r^od  dod  cor^r»M  d  cocod  m 

COCOCOCO'<l-CO'^COCO'^'«^"*'*'«t-'«*- 

1  1  1  1  1  1  1  i  1  1  1  1  1  1  1 

coo  0  comovo  0  0  coomo  m  rt-co 
dM4vdM»oc^MododNddMM4M 

<«i^'<l-'^COCOCT    COCT    M    M    M    CT    cocococo 

1    M    1    1    1    1    1    1    1    1    1    1    1    1    1 

eg 

s 

1 

-. 

CToqvoqcioqciwq  cooq  c«  r-oo  «o 
-^  6s^  r«doddr«r-MdcoddM 
cocococO'<J■cO'<^cocO'»^'«t•T^'<^'«t•"^l- 

1     1     1     1     1     1     1    1     1    1     1     1     1     1     1 

qsqoq  qoq  ci  m  c«vq  r-^j-  covq  0  q  « 

CO'^'-^COCOCT    COCT    M    M    M    M    cocococo 

1    1     1     1     1     1    1     1     1     1     1     1     1    1     1    1 

1 

1 

.d 

0  00   r-  "^f  «   mo   r-vO   Ov  m   0   CO  CO  m 
4dNvdNdMd\Msd>ddcocodM'^ 
cocococO'^^co•J■cocO'«t•'^^'^'«f'»l-T^ 

'       1     1     1     1     i     1     1     1     1     1     1     1     1     1     1 

1 

coioonoo  «  »oa\r-oo  -^i-vo  m  ovo  coct 
d  d  -^r-Mxd  4Mod  t^iodvdvM  m  ih 

'^'n-'^COCOCTCOCTMMMMCTCOCOCO 
1      1      1      1      1      1      1      1      1      1      1      1      1      1      1      1 

m 

s 

1 

1     j= 

t       ^ 

1 

i        iOOmOOCOOOvOOnOmiomOv 
;       n  6  tnyo  n  &  *^  r^^  6  ch  (^   (^  ^  06 

CO'«t-COCO"«J-CO'<l-COCO'^'<l-'^'*-*CO 

1     1     1     1     1     1     1     1     1     1     1     1     1     1     1 

000  CT    COOOO    COO    CTVOOO    r-O»O000 

d  CT  cood  d  vd  10  d  00  c^vd  od  dv  m'  d  >n 

'^•«*-"*COCOCT    COCOm    m    m    m.    «    COCOCO 

1  1       1      1       1      1      1      1      1      1      1       1      1      1      1      1 

CT 
,    1 

|i 

M    CI   C0'«^^O^O    r^OO    OnO    m    a    cO-^iOO    t^OO    00    M    CI    CO'«^lnvO    1^00    0\0    M 

is 
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<    II 


8"* 
2  z 


•T3 
u 
O 


O 


Sr^oood  c^odvd^d  r«c6  dv^d  ci  eoin*^   |i.od  •^  cicd  ci  ci  •«*•«  •-Iodo6od^o6    -^ 
cicicicicic^c«nnncinaeiciM'«cieii-iCicini-iM  ci 

^  I     I     I     I    I     I     I    i     i    I    I     I    I    I     i    I     I    I    I    I     I    i     I     I    I     I    I    I    I    I     I 


q  <>«*>•  up  « 

4   -"J-  lO»d    lO  C?)   -1-  I 


CI   o 

-*  ci 


i     I    I     I    I    I    I     I    I 


'^"*q"*coci«vqovco«ioo\o<0'^r»'^ci«^  ci 

ci  ci  CO  d  00*  CO  v6  vd  r-  ^d  od  -  od  'd  d  «  4  "^  «o  vd  od 

^cocococieic»«ci«acocicici««-M-  n 

I     I    I    I    I    I    I    I    i    I    I    I    I    I    i    I    i    1    I  I 


I    1    I    I    I    I    I    I    1    I    I    I    I    I    I    I 


»-•CO"♦?OlOOvOOO^OCOMCIOOO     -* 

«ci«ci«cici^-'-«M»-        «n 

I  I  I  1  I  I  I  I  I  I  I  I  I  I   I 


-a 


q  o  ►^  "^vq  CI  lo  M 

^  CO  CO  ■^OO    CO  dv  On  __  _  .    _     .  .  _  

COCOCOCOCICOCTCICOOOCICOCICICT  «««CICICI 

I      I      I      I      i      i      I      I      I      I      I      I      I      I      I  i      I      I      I      I      i 


qcO'^q»ocoq*^vq«ot7'^q»ocoqq\q'^r^««-co 
Mod  ci  dvr^t/jvd  covd  loioodod  lovd  c^od  co4m  ^    lo 

I    I    I    I    I    i    I    I   L  I 


'T'^  tt^.  T^  1"^9^^  'T'1  "?"?*  T"?9  9  1"*99^^9^"?9  *t*9  t  ® 

co"^cocod  "^od  d^d  <>  c^  6  d^o  lO  co  co>d  «o  lo  r^>d  »o>d  lo  d^  ci  ^  dv  «  ■«»■ 

C0COC0C0COC0C1CIC0C1C1C0«C1CICI«CICICICIC1C|i-«i-i           •-«          ^  « 

I  I  I  I  i  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  I  i  I  I 


r»M   c«   u[ii>0   "♦c^coOnO   CT 
ci  4iocod  d  i>od  6\  &.  r^co 

COCOCOPOCOCOCT    CT    CI    CI    CI    CI 

t  I  I  I  i  I  i  I  I  i  I  I 


'^'^9  9^"?9'9*T'9'9^*?' 
r-vd  »oci  coiO'<i-cocoioo  -^  4-  * 
C1C1CI    ci««ciacic«ci««. 

I     I     I     I     I     i     I     i     I     I     I     I     I 


•  "^  r*  CO  ^   O* 
od  CO  lO  d    CO 

<-i  M      CI 
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THE  DAILY  PERIOD. 


The  numbers  in  the  last  row  in  the  Tables  on  pp.  63—107,  giving 
the  monthly  means  of  the  temperature  for  each  even  hour,  have  been 
corrected  for  the  march  of  the  temperature  during  the  month,  and  re- 
duced to  Noon  in  the  usual  manner^.  The  mean  of  the  reduced  12 
values  has  been  taken,  and  the  deviation  of  each  of  the  12  numbers 
from  this  monthly  mean  calculated.  The  following  Tables  contain  these 
deviations,  expressed  in  hundredths  of  a  degree  Centigrade.  Minus  indi- 
cates below,  plus  above,  the  mean. 

TEMPERATURE  OF  AIR.    DAILY  PERIOD.    0.01  0. 
Jannary. 


Year 

ah 

^^ 

6h 

8h 

1            j 
loh     Noon  p 

2h 

4^ 

6h 

8h 

loh 

Midt  'Days 

1899 
1900 
1901 
190a 

—  20 
-45 
+  51 
+  15 

-Ho 
—  17 
4-10 
-4-09 

—  II 
^09 
+  48 

+  35 

+  17 
-♦-II 
—  01 

-1-22 

-K07 
-l-io 
4-16 

-^04 

1 
4-07 
+  14 
-42 
-I-12 

+  31 
-^38 
-18 

+  13 

-41 
-1-07 
-12 
-39 

—  12 

+  15 
-68 
-38 

4-22 
-I-I2 
—  22 
-36 

4-04 
-08 

+  34 
—  02 

-! 

-40 
-01 

-fo4; 

31 
31 
31 
31 

Mean 
Smoothed 

00 
—02 

+03 
+  07 

420 
+  14 

4-12 
+  13 

-1-09    —02' 

+07     +05 1 

-I-16 
4-02 

—  21 
-13 

-26 
—20 

-06 
-08 

-ho7 
—01 

—12: 

-04 1 

Febrnary. 

1899 
1900 
1901 
1902 

—  15 
-30 

+  55 
-13 

+  15 

-28 

-1-07 
-06 

00 

-17 
—  10 
-04 

-03 

+  57 
-36 
+  03 

+  39 
+  31 
-10 
+  23 

+  01; 
+  30 
428 

+  15 

-f-06 
+  63 
-29 
-I-18 

+  33 

+  46 

00 

-I-12 

-18 

—  22 
-38 

—  18 

-14 
-32 
—  21 
-07 

-27 
-42 

+37 
—21 

-II ;  28 
-46 1  28 
-1-16 !  28 
-06    28 

Mean 
Smoothed 

-07 
-04 

-03 
-04 

-08 
-03 

+  05 
4o6 

4-21     -1-18     4-14 
+  16    +18      +18 

March. 

+  23 

-ho9 

-24 
—  II 

-18 
-19 

-13 

-14 

—12 
-091 

1899 
1900 
1901 
190a 

-70 
-91 
-13 
-63 

-85 
-48 
-88 
-38 

-  71 

-  89 

-131 

-  62 

-46 
-66 
-63 
-63 

4-08-4-  71 
-14  4107 

-25+   73 
-l-i6|-4-   81 

-r    96 

+   94 
4-141 
-rI25 

+25 
+  99 

+  75 
4-67 

467 

4-19 
+  28 

-♦■22 

+  57 
4  02 
-19 
—02 

-f02 
-08 

-l-oi 

-30 

-50 

-»-oi 

4-12 

-51 

31 
31 
31 
31 

Mean 
Smoothed 

-59 
-60 

-65 
-75 

-  88 

-  80 

-59 
-60 

-04 
+05 

+   83 
+   83 

-hii4 
4-IIO 

+  67 
4-70 

+  34 
+  35 

4- 10 
4-10 

-09 
-08 

—  22 
-28 

*  H.  Wild.     Die  Temperalurverhflltnisse  des  Russischen  Reiches.     Erste  Hftlfte. 

p.  9. 
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April. 


Year 

2h 

4^ 

6h 

8b 

lob 

Noon 

2h 

4^ 

6h 

8h 

loh 

Midt. 

Days 

1899 
1900 
1901 
1902 

-  93 
—224 
-127 
-179 

-104 
—216 
-141 
—201 

-  82 
-209 

—  122 
-157 

-  20 
-104 

-  63 

-  51 

+68 

+  44 

-^29 

+  41 

+  70 
4-189 
+  112 
+  175 

+  105 
+  227 
+  163 
+  207 

4-109 

+  259 
•4-130 
4-192 

+   82 
+  213 

+    54 

+  122 

4-24 
+  46 
+  30 
+  38 

-57 
-49 
-16 

-67 

-108 
-175 
-  54 
-119 

30 
30 
30 
30 

Mean 
Smoothed 

-156 
-156 

-165 
-165 

—  142 

—  142 

-59 
-  59 

+  46 
+46 

+  136 
-•-1361 

+  176  4-173  4-117 
+  1761  +  173  +117 

+35 
+  35 

-47 
-47 

-114 
-114 

May. 


1899 

-148 

—  102 

-  35 

-07 

+  39 

+  104 

+  117 

-l-iio 

+   95 

+35 

-57 

-139 

31 

1900 

—230 

-335 

-148 

-26 

+60 

+  171 

+  176 

+210 

+  163 

+  82 

-65 

-164 

31 

I90I 

—  112 

-114 

—  75 

-35 

+  13 

+   75 

-h  80 

+  90 

+  87 

+  40 

+03 

-   51 

31 

1902 

-150 

-166 

-109 

-06 

4-2314  loi 

+  151 

+  159' 4- 102 

+38!    -38 

-103 

31 

Mean 

-160I-154 

-  92 

-19 

+  34i  +  ii3 

+  131 

+  142  +112 

+46    —39 

-114 

1 

Smoothed 

-160 

-154 

-  93 

-18 

+  34 

+  105  1 

+  138 

4  142 

+  111 

+46 

-39 

-114 

1 

June. 


1899 

-  80 

-   53 

-58 

—06 

—  10 

+  73 

+  99 

+   49 

+50 

+39 

—  14 

-84 

30 

1900 

-135 

—  112 

-57 

+05 

-f-22 

+  89 

+  105 

+  105 

+  70 

+  31 

-33 

-97 

30 

I90I 

-  64 

-   71 

-61 

-45 

4-16 

-f6i 

+  55 

+  65 

+  41 

+41 

+  07 

-44 

30 

1902 

-   78 

-   77 

-62 

4-11 

+  23 

+47 

+  60 

+  85 

+56 

+  16 

-37 

-40 

30 

Mean 

-  89 

-   78 

-59 

—09 

+  13 

4-67 

+  80 

-^   76 

+54 

+33 

—  17 

-66 

Smoothed 

-  89 

-   78 

-51 

-16 

4-21 

+60 

+  80 

+   76 

+  54 

+  35 

-17 

-66 

July. 


1899 

1900 
I90I 
1902 

-  73 

-  103 

-  79 

-  63 

-  68 

-  123 

-  68 
-84 

-94 
—60 
-60 
-50 

-19 
-49 
-36 

+  35 

-13 

00 

—  12 

+  69 

+  46 

+  39 
+68 
+  48 

+  96 

+  114 
+   78 
+  43 

-I-106 
+  120 

+    77 
-    14 

+  71 
+  75 
+  62 
+  43 

+06 
+  56 

+37 
+  19 

-14 

—02 

00 

—06 

-44 
-63 
-57 
-07 

33 
31 
31 
20 

Weighted 

Mean 
Smoothed 

-  82 

-  82 

-  87 

-  87 

-66 
-66 

-35 
-35 

+07 
+07 

+  51 
+  51 

+  86 
+  86 

+   79 
+   79 

+  61 
+  61 

+  29 
+  29 

-05 
-05 

-47 
-47 

Angnst. 


1900 
I90I 

-  45 

—  252 

-124 
-264 

-143 
—  216 

-108 
-144 

—  40 
-36 

+    37  1  + 108 
+  14O]  +280 

+  141 
+  344 

+  122 

+  252 

+  76 
+  48 

+  10 
-56 

-34 1 
-96I 

8 
31 

Weighted 

Mean 
Smoothed 

-  59 

-  59 

-   77 
«  77 

-  73 

-  72 

-  50 

-  50 

-15 
-15 

+  35 
+  35 

+   77 
+   77 

+  97 
+  97 

+   75 
+   75 

+  35 
+  35 

-09 
-09 

-26 
-26 

September. 

1898 
1900 
1901 

—01 
-19 

—44 

-53 
+  34 
-38 

-53 
+  31 
-38 

-33 
+  40 
-08 

-07 
+  34 
+29 

+63 
4-19 

+  54 

+  31 
+  43 
+85 

+  37 
-17 
+  56 

+  49 
-35 
+03 

427 
-33 
-34 

-08 
-33 
-39 

-53 
-45 
-41 

II 
13 
30 

Weighted 
Mean 

-27 

-26 

-34 

—  02 

+  19 

+  48 

+  61 

+  33 

+05 

-13 

-29 

—45 

Smoothed 

-33 

-26 

—  19 

—02 

+  19 

+  48 

+  51 

+  33 

+  05 

-13 

-29 

-37 

October. 


1898 
1899 

1900 
I90I 

-33 
+  28 
—20 
-M 

-16 

+  83 
-08 

4.04 

-16 
+  53 
-28 
—20 

+03 
+05 
-31 
-39 

—  II 
+  12 
+  11 
-33 

-I-18 
-28 

+  35 
+  o8| 

+  15 
-73 
+  39 
+  35 

+  55 
-48 
4-17 
+  36 

+30 
-16 
+  11 
4-16 

+  16 
—22 
+  17 
-05 

-33 
-37 
+06 
-06 

-30 
+  49 
-33 
+  03 

31 
8 

31 
31 

Weighted 

Mean 
Smoothed 

-18 
-13 

00 
-09 

-16 
-13 

—20 

-15 

-06 
-05 

+  14 
+  11 

+  22 
+  22 

+30 
+  35 

+  16 
+  17 

4-07 
+04 

-13 
-09 

-15 
-15 
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November. 


Year 


1898 

1899 
1900 
1901 


Mean 
Smoothed 


-16 
-4a 


-»-ai 
-26 


6h 


Bh 


I  oh     Noon      ah 


I    6h 


8h 


I  oh     Midt    Days 


-48  -19  -J-46 
—  17'  -»-a4|  H-o8 
-35i   -48;    -l-od 


—07    —12 
-4-09     -J-29 


4-12'  -4-30  -1-05 

—08'  —04  -1-04 

-22i  -3711  -09'   4-05.    -J-35 

-f2o'    -1-36'    4-30I    -♦-19'  -i-io||  -♦-03'    +03!    —17 

—  l6|     — 20|     — 02i     -♦-23I          00!  00 

—  15I   — 14I       oo|    -*-ii|   -1-061  00 


-♦-I3I  -fll 

-l-o6|  -06 

-♦-36!  -I"38 

—  r8;  —29 


—  II  30 

— 10  30 

■4-II  30 

-37  30 


+  011   4-03J    4-09;   -»-09J   -foil   —09 
-♦-oil   -I-04I   4-07I   4-07I   -foi|   —09,. 


December. 


1898 

-19 

-46 

-08 

—  I7J     —08      4- 22  1    4-42I     4-32 

-33i    -»-o8l   4-2x1    4-03      31 

1899 

4-01 

—01 

-H04 

4-25j    4-40     4-23      4-26;    4- II 

-33'   -63I    4-06    -42      31 
—  II     4-14,    4-50    4-21 1     31 

1900 

00 

-09 

-H6 

-•27     4-19    -04  1   -18     -44 

I90I 

-08 

-36 

-29 

—  32     —52     —39'    —02     4-26 

4-50    4-58!    4-56    4-13';    31 

Mean 

-07 

—  231    —04,    —  13I       oo|    -f-oi      4-i2|    4-06J   —07,    4-04    4-33    — oaij 

Smoothed 

—  10 

—  14 

-11 

-o8|    -03I    4-03 ii   4-o8|    4-04 

-oil    4-09I    4-17I    4-o6i| 

Dark  Season. 

Mean     |   — 09I   — 07I   4-oi|   4-05I   4-03!   4-03 1|  4-04I 


-02I   — 05I    4-02I    4-o6t   —02^ 


The  last  column  gives  the  number  of  days  in  each  month,  from 
which  bi-hourly  observations  have  been  available  for  the  determination 
of  the  daily  period.  It  will  be  seen  that  all  the  months  from  November 
to  June  are  represented  by  four  years,  while  the  other  months  —  parti- 
cularly August  —  or  the  months  in  which  the  Fram  was  under  way, 
are  less  frequently  represented  in  this  respect.  The  means  for  these 
later  months  have  been  computed,  giving  the  numbers  a  weight  pro- 
portional to  the  number  of  observing  days.  They  are  designated 
Weighted  means. 

By  plotting  the  means  and  drawing  a  free-hand  curve,  I  obtain 
the  numbers  headed  "Smoothed".  In  these  as  well  as  in  the  "Means" 
the  sum  of  the  negative  numbers  is  equal  to  the  sum  of  the  positive 
numbers.  In  some  months,  April,  July  and  August,  no  smoothing  of 
the  numbers  has  been  judged  necessary.  The  smoothed  numbers  may 
be  taken  as  the  best  expression  for  the  daily  period. 

The  minima  and  maxima  of  the  smoothed  curves  have  been  calcu- 
lated by  a  parabolic  formula  ^.  The  following  Table  gives  the  hour  and 
amount  of  the  minima  and  maxima,  their  difference  or  the  daily  peri- 
odic range,  and  the  "Mean  ordinate",  or  the  mean  of  the  12  positive 
and  negative  numbers  in  the  row  "Smoothed". 


Norw.  N.  Pol.  Exp.  1893-96,  p.  469. 
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Ill 


Month 


Minimum 


Maximum 


Range 


M.  O. 


January  . 
February 
March 
April  .  . 
May  .  . 
June  .  . 
July  .  . 
August  . 
September 
October  . 

November 

December 


hour 
h    m 

5  44  P-  m. 
8  la  p.  m. 
7  24  a.  m. 
3  34  a.  m. 
a  48  a.  m. 

2  aa  a.  m. 

3  33  a.  m. 

4  34  a.  m. 
o  15  a.  m. 
o  30  a.  m. 
7  22  a.  m. 
2  43  a.  m. 
o  43  p.  m. 

4  13  a.  m. 

5  4a  p.  m. 


-o.ao 
-0.19 
-0.81 
-1.68 
-1.64 
-0.90 
-0.88 
-0.78 
-0.37 
-0.15 
-0.16 

-0.15 
-0.0 1 

-0.15 
-0.0 1 


hour 
h    m 

6  48  a.  m. 

I     o  p.  m. 

1  38  p.  m. 

2  54  p.m. 

3  12  p.  m. 
2  40  p.  m. 

2  40  p.  m. 

3  57  P-m. 

1  16  p.  m. 

4  o  a.  m. 
3  30  p.  m. 

8  22  a.  m. 

7  o  p.  m. 

2  15  p.  m. 

9  50  p.m. 


-4-0.14 
-fo.i8 
+  1.10 
-I- 1.79 

+  I-45 
+  0.81 
40.88 
4-0.97 
+  0.52 
—0.09 
+  0.25 
•fo.ii 
-1-0.07 
H-o.oS 
+  0.17 


0.34 
0.37 
1.91 

3-47 
3.09 
1.71 
1.76 

1.75 
0.89 
0.41 

0.26 

0.32 


0.08 
0.1 1 
0.51 
1.14 
0.96 

0.53 
0.52 

0.51 
0.26 
0.16 

0.06 

0.08 


The  Table  shows  that  there  is  no  regular  solar  diurnal  period 
in  the  months  October,  November,  December  and  January.  The  last 
row  in  the  foregoing  Table,  headed  "Dark  Season"  shows  the  mean  for 
November,  December  and  January,  or  the  dark  season,  in  which  the 
sun  is  totally  below  the  horizon.  It  will  be  seen  that  no  regular  daily 
period  comes  out.  In  the  months  from  February  to  October  we  have 
the  ordinary  period  with  minimum  (except  in  February)  in  the  morning 
or  night,  and  maximum  some  hours  after  noon. 

The  daily  range  has  an  annual  period.  It  is  greatest  (3.47)  in 
April,  and  vanishes  in  the  dark  season.    The  three  summer  months  have 

o  o 

nearly  the  same  range  of  1.7  to  1.8. 

The  mea/n  ordinate  has  the  same  period.  Its  amount  is  about  one 
fourth  of  the  daily  range  in  the  winter  months,  and  about  one  fourth 
to  one  fifth  in  the  summer  months. 

The  effect  of  the  amount  of  cloud  upon  the  daily  period  of  the  tem- 
perature of  the  air  is  shown  in  the  following  Tables.  The  bi-hourly 
observations  of  the  temperature  have  been  taken  out  separately  for  the 
dear  days  (daily  mean  of  amount  of  cloud  less  than  2)  and  for  the 
days  with  sky  overcast  (d.  m.  o.  a.  o.  c.  above  8)  and  their  means 
taken  for  each  hour,  and  reduced  to  noon.  The  number  of  clear  and 
overcast  days  is  given  in  the  Table.  The  Table  also  shows  the  daily 
means  of  the  12  bi-hourly  observations,  the  daily  minimum  and  maxi- 
mum, hour  and  value,  and  their  difference  or  the  daily  range.  The 
minimum  and  maximum  have  been  taken  from  smoothed  curves.    The 
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month  of  August  has  only  one  clear  day  with  bi-hourly  observations, 
and  has  therefore  been  left  out  of  the  Table.  The  Dark  Season  com- 
prises November,  December  and  January. 


January            i 

February          | 

March            | 

April 

Clear 

Overcast 

Clear 

Overcast  1 

Clear 

Overcast 

Clear 

Overcast 

Days 

8o 

5 

48 

19 

59 

II 

34 

23 

a  a.  m. 

o 
-3734 

0 
—  28.04 

0 
-34-07 

"1 

0       1 
- 18.89 

-34*!88 

0 
-21.68 

-28*!8o 

0 
—  21.44 

4 

37-45 

27-39 

34.04 

18.51 

3496 

21.62 

29.09 

21.29 

6 

37-27 

27.40 

34.22 

18.15 

35.39 

22.00 

28.60 

20.73 

8 

37-39 

27.29 

34.11 

17-93  , 

34-93 

21.09 

27.20 

19.97 

lO 

37-45 

26.33 

34.12 

17-39 

34.23 

20.81 

26.39 

19.00 

Noon 

37-64 

25.96 

34-08 

17.30 

33.22 

20.45 

24.94 

18.50 

2  p.m. 

37.56 

2591 

33-94 

17.74 

33.17 

20.37 

24.41 

18.42 

4 

38.04 

26.07 

33-91 

17-45 

33.70 

20.77 

24-33 

18.63 

6 

38.02 

26.64 

34.10 

18.60 

34.06 

21.26 

24.99 

19.01 

8 

37.61 

27.35 

34.12 

18.43 

34.34 

21.37 

26.47 

19.73 

lO 

37.41 

27.98 

34.08 

18.43 

34.37 

21.47 

27.60 

20.24 

Midt. 

-37-51 

—28.86 

-34-05 

-18.85 

-  34.45 

—21.40 

—28.13 

— 2i.a8 

Mean 

-37.56 

—  27.10 

-34.24 

—  18.14 

-34.31 

—21.19 

-26.75 

-19.85 

Min. 

5  p.m. 

Midt. 

Noon 

I  a.  m. 

6  a.  m. 

4  a.  m. 

4  a.  m. 

2  a.  m. 

-37.8 

—28.9 

-34-1 

—  18.9 

-35.2 

-21.7 

—  29.1 

-21.5 

Max. 

5  a.  m. 

I  p.  m. 

4  p.m. 

Noon 

I  p.m. 

I  p.  m. 

3  p.m. 

2  p.m. 

-37-3 

—  26.0 

-33-9 

—  17.4 

-33.3 

—  20.3 

-24.3 

-18.4 

Range 

0-5 

2.9 

0.2 

1.5 

1.9 

1.4 

4.8 

3-1 

May 

June               1 

July 

September 

Days 

Clear 
30 

Overcast 
47 

Clear 
24 

Overcast 
52 

Clear 
18 

Overcast 
45 

'     Clear 
5 

Overcast 
20 

2  a.  m. 

0 
-14.05 

0 
-   9.47 

0 
-¥  0.41 

0 
-  0.35 

0 
H-   4.23 

1 
0       j 
-4-   2.05 

0 
— 10.84 

0 
-  8.80 

4 

13-98 

9.5,1 

0.91 

—  0.19 

4.37 

1.95 

10.94 

8.54 

6 

12.75 

9.08 

1.57 

—  0.03 

4.58 

2.00 

11.98 

8.41 

8 

11.65 

8.62 

2.18 

-»-  0.37 

5.27 

2.16 

11.06 

8.07 

10 

11. 13 

8.17 

2.17 

H-   0.78 

5.84 

2.51 

10.80 

7.73 

Noon 

10.22 

7-53 

306 

-»-    I.I7 

5.89 

2.81 

9.76 

7.72 

2  p.  m. 

9-85 

7.25 

2.97 

4-    1.06 

6.16 

2.87 

10.74 

7.60 

4 

9.64 

7.16 

2.93 

-h    1. 16 

6.06 

3.02 

10.12 

8.10 

6 
8 

9-97 
10.28 

7.62 
8.08 

2.84 
2.56 

-f  0.81 
+   0.58 

6.31 
6.61 

2.69 
2.49 

10.54 
10.86 

8.51 
8.57 

10 

12.13 

8.59 

1.80 

+   0.37 

5.50 

2.49 

11.02 

8.69 

Midt. 

-13.51 

-  9.19 

-1-  0.93 

—  0.0 1 

+    4.85 

-h   2.16 

— 10.84 

-  8.88 

Mean 

—  11.60 

-   8.36 

-1-   2.03 

+   0.48 

+   5.47 

-4-   2.43 

—  10.08 

-  8.30 

Min. 

3  a.  m. 

3  a.  m. 

2  a.  m. 

3  a.  m. 

3  a.  m. 

4  a.  m. 

1   6  a.  m. 

I  a.  m. 

-14.2 

-   9.6 

4-     0.6 

-  0.3 

+   4.2 

+    1.9 

-11-5 

-  8.9 

Max. 

4  p.m. 

3  p.m. 

3  p.m. 

2  p.m. 

6  p.  m. 

4  p.m. 

I  p.m. 

I  p.m. 

-  9.6 

-   7.1 

1  H-   3.0 

-1-   i.i 

+  6.3 

+  3.0 

—  10.2 

-  7.6 

Range 

4-6 

2.5 

1         2.4 

1.4 

2.1 

I.I 

1.3 

1.3 
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October 

November 

December           1 

Dark  Season 

Clear 

Overcast 

Clear 

Overcast 

Clear 

Overcast  i 

Clear 

Overcast 

Days 

12 

42 

58 

II 

65 

II      1; 

203 

27 

o 

0 

1 

'          0 

0 

0 

0 

0 

0 

a  a.  m. 

-23.58 

-15-35 

-3135 

—  21.29 

-33-64 

-24.95 

-3406 

-25-36 

4 

33.80 

15-10 

31-52 

21.16 

33-79 

2435 

34.11 

24.76 

6 

24.38 

I5-II 

1       31.10 

21.47  1 

33-62 

23.88  II 

34.25 

24-30 

8 

2455 

14.82 

31-21 

20.99  1 

33.88 

23-90  1 

34.00 

24.25 

lO 

24.43 

14.43 

31.42 

20.81 

33-84 

24.11    1 

34.13 

24.06 

Noon 

24.28 

14.69 

1       31-45 

20.75 

33.65 

23.77  ' 

34.24 

23-75 

Q  p.  m. 

2453 

14.69 

31.61 

20.35  ' 

33-53 

23.75  |l 

34-25 

23-49 

4 

23-68 

14.42 

31.36 

20.70 

33-61 

23.81  , 

34-23 

23-34 

6 

2393 

14.99 

1       31.31 

20.66  1 

1       33-84 

23.88  1 

34-34 

23.53 

8 

23.91 

14.77 

1       31.26 

20.67 

33.80 

24.77  1 

34-39 

23-73 

ID 

23.61 

15.33 

31.17 

21.40 

33.49 

24.62   1 

34.22 

24.26 

Midt 

-  23.39 

-15-57 

:    -31-13 

—  22.06 
-21.03 

,  -33-54 

—  25.16 

—34.02 

-24.69 

Mean 

—  24.01 

-14.94 

t 
—  31-32 

'   -33-69 

-24.25 

-34.19 

-24- 13 

Min. 

8  a.m. 

Midt. 

1    2  p.m. 

Midt. 

1    9a.m, 

I  a.  m. 

8  p.  m. 

Midt. 

-24.5 

-15.5 

1   "''•' 
>  II  p.  m. 

—  22.2 

-33.8 

-25.1     |i 

-34.4 

—  25.0 

Max. 

Midt. 

Noon 

2  p.  m. 

!  10  p.  m. 

2  p.  m. 

Midt. 

4  p.m. 

-23.4 

-14.6 

1  -31-1 

-20.5 

'  -33.6 

-23.7     1' 

-34-0 

-23.7 

Range 

—   I.I 

0.9 

-  0.4 

1.7 

!  -  0.2 

1.4 

0.4 

1-7 

The  Table  shows  that  the  temperature  of  the  air  is  lower  with  a 
clear  than  with  an  overcast  sky  in  the  months  January  to  May,  and 
September  to  December,  and  higher  in  the  months  June  and  July.  The 
difference  is 


Jan. 

Feb. 

March 

April 

May 

June 

0 
—  10.46 

0 
— 16.10 

0 
—  13.12 

0 
—  6.90 

0 
-3.24 

0 
-^155 

July 

Sept. 

Oct. 

Nov. 

Dec. 

Dark  S. 

0 
4-3.04 

0 
-1.78 

0 
-9-07 

0 
—  10.29 

0 
-9-44 

0 
— 10.06 

It  is  only  in  the  summer  months  that  the  clear  sky  is  favourable 
to  the  rise  of  the  temperature  by  insolation,  and  that  the  cloudiness 
checks  it.  In  all  the  other  seasons  a  clear  sky  is  favourable  to  radi- 
ation from  the  earth  and  loss  of  heat,  and  an  overcast  sky  checks  this 
radiation.  The  effect  is  greatest  respectively  in  February  and  in  July, 
and  has  a  regular  annual  period.  With  a  dear  sky  we  find,  in  the 
months  October  to  January,  the  daily  minimum  of  temperature  in  the 
day  hours,  and  the  maximum  in  the  night  hours.  This  seems  to  be  a 
not  uncommon  daily  march  of  the  temperature  in  arctic  regions  in  the 
cold  season. 

In  all  the  other  months,  from  February  to  September,  we  find,  with 
a  clear  sky,    the   ordinaiy  daily  period   with  a  minimum  in   the  early 
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morning  hours,  and  a  maximum  some  hours  aiier  noon.  The  range 
has  a  maximum  in  the  spring  months,  April  and  May. 

With  an  overcast  sky,  we  find  the  ordinary  daily  period  in  every 
month,  even  in  the  dark  season.  The  range  comes  out  rather  high 
in  January,  but  has  its  maximum  in  April,  and  is  rather  low  in  the 
summer  months. 

Tlie  daily  period  of  the  temperature  of  the  air  in  the  arctic  and 
antarctic  regions  deserves  a  fuller  investigation  by  means  of  all  tlie 
available  observations.  It  is  particularly  the  inverted  period  with  a  clear 
sky  and  the  ordinary  period  with  an  overcast  sky  in  the  dark  season 
that  promise,  when  their  causes  can  be  found,  to  throw  a  new  light 
upon  the  work  of  radiation  from  and  to  the  earth  in  the  lower  atmos- 
phere. It  is  with  this  end  in  view  that  I  have  discussed  the  obser- 
vations from  the  Fram's  drift  in  1893  to  1896i. 

The  Tables  on  pp.  63 — 107  give  the  minimum  and  the  maximum 
temperature  for  each  day,  and  their  difference,  or  the  aperiodic  rafige. 
The  last  horizontal  row  shows  the  monthly  means  of  these  three 
columns.  Putting  these  means  together,  we  have  the  following  Tables. 
The  brackets  indicate  the  incomplete  months. 


Mean  monthly  Minima, 


Year 

Jan.       Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1898 

1899 
1900 
1901 
1902 

0 
-36.8 

-38.3 
-42.3 
-38.7 

0 
-35.6 
-373 
-39.1 
-32.4 

0           0 
-35.0  -24.9 
-31.6—26.8 
-39.0,-29.7 
-37.5  -28.2 

0 
-11.7 

-12.9 
-15.1 
-14.9 

0 
-0.6 
-0.9 
-3.8 
-♦-0.4 

[-4-o!8] 
-«-o.7 

-I-1.2 

f  +  2.7l 

[  +  o!*5l 
-0.8 

[-r2!8] 

[-10.9] 
—  10.5 

0    1        0           0 

—  17.8-31,0  -34.7 

[-24.6]  -  29.5;  -32.8 

-21,5    -30.7i  -37.6 

-22.5   -27.9  -32.7 

Mean 

-39.O:  -33-6|  -35.81-27.4;  - 13.9:    - 1,2 

-hi.4 

—0.1 

-11. 1 

—21.6 

—29.8 

-34  4 

Mean  monthly  Maxima, 


Year 

Jan. 

Feb. 

March  1  April 

May 

June 

July 

Aug. 

Sept. 

Oct.     '  Nov. 

Dec. 

1898 

0     1                 0 

000 

0 

0 

[-   8%] 

0    1 
— 12.8   —24.8 

-28:7 

1899 

-30.2,-28.7 

-27.9-17.2  -5.1 

+  4-5 

H-5.6J 

0 

[  —  16.0]  —22.4 

-23.2 

1900 

-31. I 

-17-3 

—  22.5  —16.0  —3.6 

+  5-4 

-^7.1  ;c-^-7.3] 

[-   6.6] 

—  13.9  —22.6 

-29.5 

1901 

-33.9 

-27.7 

^-29.9  —20.2   —8.0 

-4-0.9 

-^54  i  -^3.3 

-   5.8 

—  17. 1  j  — 21.7 

-26.5 

1902 

-33.5-26.1 

—31.6 —21.0   —8.5'    -4-5.2  f-»-9.8] 

1 

Mean 

—  32.2 

-24.8 

—  28.0I  — 18.6 

-6,3 

+  4.0 

.4-7.0 

-^5-3 

—   7.0 

—  15.0  —22.9 

—  2^.0 

The  Norwegian  North  Polar  Expedition.  1893-1896.    Scientific  ResulU.  edited  by 
Fridtjof  Nanse.x.    Vol.  VJ,  pp.  473-481,  and  603-607. 
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Aperiodic  Range. 


Year       Jan.    \  Feb.    March  i  April  [  May  |  June       July      Aug.      Sept.  |    Oct.       Nov.  |   Dec. 


1898 
1899 

0 
6.6 

0 
6.9 

0 

71 

1900 

7.2 

lO.O 

9.1 

1901 

8.4 

II.5 

9.1 

1903 

5-2 

6.3 

5-9 

Mean       6.9    I     8.7       7.9 


Smoothed       7.5    |     8.1   |    8.3 


7-7 
10.8 

9.5 
7a 

8.8 


8.2 


6.6 
9-3 
7-1 
6.3 


51 
6.3 
4.6 
4.8 


7-3    I     5-2 


7.2  1     5-8 


I 


[4.8] 
6.4 
4.2 

5.6 


[6.8] 
4.1 


5-5 


5-4 


5.2 


[4.1I 

[4.3] 
4.7 


5.0 
[8.6] 
7.6 
5.4 


6.2 

7.1 
8.1 
6.2 


6.0 
9.6 
8.1 
6.2 


6.7    I     6.9  I      7.5 
7.2 


4.4    '     6.7    I     6.9  I 
5.2    I     6.2    I     6.9  I 


The  regular  annual  period  of  the  Minima  and  Maxima  is  a  little 
broken  in  February,  where  the  values  are  apparently  loo  high  in  re- 
lation to  January  and  March. 

The  aperiodic  range  is  highest  in  the  winter  months  and  lowest  in 
the  summer  months.  The  smoothing  ^  of  the  numbers  gives  a  maximum 
in  March  and  April,  and  a  minimum  in  August  and  September. 


^  =  ^(a  +  26  +  c). 
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THE  ANNUAL  PERIOD. 


The  following  Table  gives  the  mean  temperature  for  each  month, 
extracted  from  the  Tables  on  pp.  63 — 107  last  row  for  the  complete 
months.  The  incomplete  months  —  in  brackets  —  are  completed  by 
means  of  the  four-hourly  observations  made  on  board  the  Fram  when 
she  was  under  way  in  the  summer  months  in  the  straits  near  the 
winter  quarters,  or  when  there  are  only  four-hourly  observations. 


Jan.    1    Feb.  |  March     April 


May 


June       July   |  Aug.  j  Sept      Oct 


Nov.   I   Dec 


1898  .'r!«i«l«    '[-8.4] -15.3  -a8.3  -31.9 

<o  o  o  o  C'o  00 

1B99       —33-5   —32.3   —31-3  -ai.o   —   8.4     +1.7    [  +  3.1]  f  +  a.41     —3-4  [-18.4]  —26.4  -28.4 

1900  —35.1    — aa.4!  —27.8  —21.6   —   8.3     -♦-i.S      4-3.0    [-1-0.6]  [—8.0] —17.7  —27.3  —34.2 

1901  ,—38.9   -344'  —35-3  —25.6  — 11.8    —1.6'    4-2.9     -fo.9'    —8.2   —19.9  -a4-9  -29-9 

1902  '—36.3—29.5   —34a  -24.5!— II. 5    -4-2.5    [■♦■5-3]  ' 


Mean  |  —36.0!  —29.7! —32.2   —23.2   — lo.o,    -»-i.i      4-3.6  |    4-1.2'    — 7.0J  — 17.8    —26:7   — 31.1 

Smoothed  1—33.2   —31.9  —29.3—23.2   — lo.o.    -l-i.i  j    4-3.6  1    -1-1.2     —7.0 '  —  17.8  j  —26.7   —31.2 
Red.  1  —33-3  —32.0'  -29.5'  —23.5    -   9.9    4-1.5  ,    4  3-8     4-1.4      -6.9  —H-p!  -26.9  -31.5 

The  regular  progression  of  the  numbers  in  the  line  "Mean"  is  broken 
by  those  for  January  (too  low)  and  February  (too  high);  and  I  have 
therefore  smoothed  the  numbers  for  the  months  December  to  March,  as 
shown  in  the  next  line. 

The  means  in  the  Table  are  means  for  the  month.  Reducing  them 
to  the  middle  day  of  the  month  ^,  we  obtain  the  numbers  in  the  last 
line  (Red.). 

o 

The  mean  for  the  year  is  —  17.05. 
Parabolic  curves  for  minimum  and  maximum  give  as  the 
Coldest  day,  January  18*\    Temperature  —  33?3 
Warmest  day,  July  Ib^K            — »—        +  3.8 
Annual  range 37.1. 

o 

Mean  annual  temperature  — 17.05  occurs  May  1«^  and  October  12^''. 


*  Hann.  Lehrb.  d.  Met.  p^ 
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Temperature  below  — 17.0  during  198  days 
— »—        above        „         „        165     „ 
— »—        passes  zero  in  ascending  June  8**^,  in  descending 

August  22°d 
— »—        below  zero  during  290  days 

— » —        above     „         „         75     „ 
Sun  below  horizon  for  24  hours  from  October  30  to  February  11. 

„     above       „         ^     w       «  »      April  21  to  August  22. 

Dark  season  104  days 

Sunny  „         123     „ 

Equinoctial    „        138     „ 
The  lowest  temperatures  registered  with  the  minimum  thermometer  are 


Year 

Jan.        Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1898 
1899 

0 
-42.8 

0 
-40.4 

0 
-41.4 

0 
-34.9 

1 
1 
0          0    i       0 
-25.7  -4.8  |[-1.3J 

0 

[-I4°3] 

0 
-29.9 

[-29.0] 

0 
-35.5 
-37.6 

0 
-38.5 
-42.1 

1900 
1901 

-49.1 
-51.4 

-43.5 

-47.7 

-45.1 

-46.6 

-39.0 

-39.4 

—22.0 
-24.9 

-5.2 
-9.8 

—  1.0 

—  I.O 

[-0.5] 
-6.4 

[-17.0I 

-21.1 

-28.5 

[-30.9] 

-37.2  -46.4 
-35.4  -37.7 

1902 

-43.0-42.7  .-44-9 

-35-7 

—22.8  —7.5 

-1-0.8 

Mean 

-46.6  -43-6  -44-5:  -37.3 

-23.9 

-6.8  1 

-0.6  1 

-3-5 

-17.5 

—29.6 

-36.4 

-41.2 

The  absolutely  lowest  temperatures  are  distinguished  by  heavier  type. 
The  lowest  is  —  51^3,  January  20*^  1901.  The  year  1901  had  gene- 
rally the  lowest  temperatures.  In  the  mean,  February  shows  higher 
minima  than  January  and  March;  this  is  in  accordance  with  the  mean 
temperature  found  for  February. 

Days  with  a  temperature  below  — 40°: 


January 


February 


March 


Days  : 

I  &  2       2 

7  I 

25  I 

27  I 


13—26 

14 

1-3 
8&9 

II  —24 

26 

3 
2 

14 

I 

8  &  9 

Days 

2 

6—12 

Days 

7 

25-27 

3 

25-27 

3 

3-9 
12&  13 
17&18 

7 

2 
2 

1-3 
8  —  22 

3 
15 

1902 

2-8 
22  —  24 

7   1 

I 

3  ! 

17-19     3 

1&2 

4-7 
9-19 

2 

4 
II 

Total 
Mean  per  Year 

18 
4.5 

50  1 

12.5    , 

22 
5.5 

45 
11.25 
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Mean  number  of  days  with  a  temperature  below  — 40**  for  the  whole  year, 
34.  A  temperature  below  — 50**  was  observed  only  on  the  19**^  and 
20*^  of  January,  1901. 

The  highest  absolute  temperatures  are: 


I    Jan.       Feb.   ,  March   April    May  ,   June   i     July         Aug.       Sept.       Oct.        Nov. 


Dec. 


1898  ■            '  [-5.1]    -2.2  -14.6  -17.7 

O                     O                     CO                 O                      C                    .0  I.        *7       J                                           -r  /    f 

1899  —  ai.5  —22.8  —14.5]  —7.2   -1-2.6   -I-  9.5  +9.2  i               (—   5.3]  —  ri.4  -    1.5 

1900  -15.2  -♦-  1.8  -10.1  -6.3  -I- 1.6  -1-12.2  +10.8  [+n!3]  [-0.6]    -  3.0  -  9.2  -  9.9 

-21.7  —  8.0  —12.7:  —9.6  -l-o.r  -»-  8.0  -1-11.5  +   7-8     H-3.0     -10.9  —  8.0  -18.6 


1901 
1902 


-24.8  -ia.5   -14.5I-4.3  +1.2   -fi2.o  [-^13.3] 

-II. 2 


Mean    |  —  20.8    —  10.4I— 12.9   —6.8   4-1.4    ^-10.4 


4-9.6     4-1.9     —  5-3    —10.8 


In  the  months  May  to  September,  the  temperature  may  rise  above 
zero.  The  absolute  maximum  temperature  found  is  13.3  in  July,  1902, 
in  the  last  winter  quarters.  February  has  remarkably  high  maximum 
temperatures,  particularly  in  1900,  when  there  was  a  succession  of  tem- 
peratures above  zero  in  the  evening  of  the  9**^  and  the  morning  of  the 
W\  with  southerly  wind. 

Days  with  a  temperature  above  10°: 


Year 

June 

July 

August 

Days 

Days 

Days 

1900 

26&27 

2 

21 

I 

7&8             2 

25 

I 

1901 

0 

12 

I 

I 

0 

1902 

30 

I 

4-9 
12&  13 

17 
19 

6 

2 
I 
I 

Total 

3 

14 

2 

Per  Year  .  .  . 

0.75 

3.5 

I 

Mean  number  of  days  with  a  temperature  above  10**  for  the  whole 
year,  5. 

o  o 

The  absolute  range  of  the  temperature  becomes  13.3  +  51-3  or 
64?6.  The  respective  dates  are  July  9*^,  1902  (pressure  756  mm., 
Wind  SE,  6  m.  p.  s.),  and  January  20t^  1901  (pr.  750  mm.  N.  6  m.  p.  s.). 

The  differences  between  the  mean  highest  and  lowest  temperatures 
in  each  month  are 
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Jan. 

Feb. 

March 

April 

May 

June 

25.8 

33.2 

31.6 

30.4 

253 

17.2 

July 

Aug. 

Sept. 

Oct. 

^ov. 

Dec. 

1 1.8 

131 

19.4 

34.3 

25.6 

29.2 

The  oscillalion  of  the  temperature  is  greatest  in  February  and  least 
in  July.  The  annual  period  is  very  regular,  with  the  exception  of 
January,  which  seems  a  Ultle  too  low,  and  February  too  high. 
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THE  INTERDIURNAL  VARIABILITY  OF  THE  TEMPERATURE 

OF  THE  AIR. 


Taking  the  difference  between  the  daily  mean  temperature  of  one 
day  (Tables,  pp.  63—107)  and  that  of  the  next,  and  then  the  mean  of 
the  differences  for  rising  and  falling  temperatures  for  each  month,  we 
obtain  the  numbers  in  the  first  two  columns  in  the  Table  below.  The 
third  column  gives  the  weighted  mean  of  the  first  two  columns.  The 
monthly  numbers  of  cases  or  days  with  rising  and  with  falling  diurnal 
temperatures  are  in  the  4***  and  5*^  columns. 


Temperature 


nsmg 


falling 


Mean     | 
I  of  I  and  2 


Temperature 


nsmg 


falling 


1902 


January  1899- 

February  —  _  .  . 

March        —  —  .  . 

April  —  —  .  . 

May  —  _  .  . 

June  —  —  .  . 

July  -        -  .  . 

August  1900 — 1901  .  . 
September  1898,  1900 — 01 

October  1898 — 1901  .  . 

November  —  —  .  . 

December  —  —  .  . 


2.74 
4.02 
336 
3-04 
2.17 
1. 14 
1. 12 
1.29 
1.32 
2.48 
2.97 
2.81 


- 

± 

1   Days 

2.99 

»?87 

15.75 

3-53 

378 

13-25 

a.93 

315 

15 

2.33 

1   -71 

16 

1.99 

2.09 

18 

1.02 

1.09 

18.75 

l.IO 

I.H 

14.5 

1.08 

1.17 

13 

1-73 

1-55 

13 

2.86 

2.72 

13.5 

a.73 

2.83 

13 

314 

2.97 

15.5 

2.29 

1   2.34 

i  179.25 

Days 


Mean  and  Total; 


a.37 


185.75 


The  columns  1,  2  and  3  show  a  very  decided  annual  period.  The 
interdiurnal  variability  is  greatest  in  the  winter  time;  the  maximum  lies 
in  February,  and  the  minimum  in  June.  The  mean  rising  for  the  year 
is  a  little  greater  than  the  falling.  The  time  during  which  the  tempe- 
rature is  rising,  is  shorter  than  its  time  of  falling;  it  rises  more  quickly 
than  it  falls. 
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THERMAL  WIND-ROSES. 


The  wind-rose  for  the  frequency  of  the  different  wind-directions 
shows  that  the  observed  number  of  some  directions  is  so  small,  that  it 
is  not  sufficient  to  give  a  mean  that  could  fairly  show  the  thermal 
character  of  the  wind  in  question.  Generally  the  north  wind  is  by  far 
the  most  prevalent,  and  it  is  only  in  the  months  of  June,  July  and 
August  that  the  other  winds  are  so  frequent  as  to  make  it  worth  while 
to  compute  thermal  wind-roses  for  them.  The  result  of  these  compu- 
tations is  shown  in  the  following  Table.  C  indicates  the  directly-found 
mean  temperatures,  and  S  the  smoothed  values.  The  intermediate 
directions  NNE,  ENE,  etc.,  have  been  distributed  among  the  adjacent 
principal  directions  with  half  their  numbers,  and  every  direction  given 
a  weight  equal  to  the  ensuing  number  of  observations. 


June.     4  Years 

July. 

4  Years 

August,  a 

Years 

C            S 

C 

S 

C 

S 

o               o 

0 

0 

0 

0 

N 

— o.io       0.17 

4.10 

3.86 

0.73 

0.69 

NNE 

-0.63 

3.85 

1.45 

NE 

O.I  a       0.33 

4.73 

4-34 

405 

0.81 

ENE 

- 

n.oo 

590 

E 

2.29       1. 16 

2.01 

390 

1.54 

1.67 

ESE 

2.00 

350 

- 

SE 

0.50       1.59 

4.02 

3.57 

2.51 

2.02 

SSE 

2.93 

2.86 

1.03 

S 

2.07        1.74 

3.20 

3.26 

1.65 

1.89 

SSW 

1.68 

2.79 

2.76 

SW 

0.83       1.83 

3.00 

2.96 

1.68 

1.96 

WSV^ 

3.33 

2.26 

- 

W 

303       1.59 

2.39 

2.44 

350 

1.49 

NNW 

2.65 

1.41 

0.40 

NW 

2.21       0.43 

1.31 

3.13 

0.78 

0.82 

NNW 

—0.22 

6.39 

0.54 

Calm 

1.65 

2.78 

1.85 

Min. 

N 

W 

N 

Max. 

SW 

NE 

SE 

The  way  in  which  the  numbers  run  for  July,  with  the  highest 
temperature  with  NE,  seems  to  indicate  that  the  observations  of  4  years 
are  insufficient  to  give  a  fair  representation  of  the  thermal  wind-rose. 
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MOISTURE  OF  THE  ATMOSPHERE. 


In  summer  and  autumn  the  observations  for  determining  the  force 
or  tension  of  aqueous  vapour  in  the  atmosphere  and  the  relative 
humidity,  were  made  by  the  psychrometer  or  dry  and  wet-bulb  thermo- 
meters suspended  in  the  thermometer-screen.  When  the  temperature 
was  above  —  10°  C,  the  force  of  vapour  and  the  relative  humidity  were 
computed  by  means  of  Jelinek's  Psychrometer  Tables,  the  readings  of 
the  wet  bulb  having  been  corrected  by  Ekholm's  rule  for  tempera- 
tures below  zero. 

The  Expedition  had  two  hair-hygrometers,  system  Koppe,  made  by 
Pfister  &  Streit  in  Bern.  They  were  suspended  in  the  thermometer- 
screen,  and  could  be  verified  in  saturated  air  which  is  produced  by 
putting  the  cover  with  a  wet  side  over  them.  When  the  hygrometer 
in  use  required  cleaning,  or  did  not  seem  to  work  well,  it  was  taken 
in,  and  the  other  instrument  put  out,  after  having  been  verified  and  cor- 
rected in  saturated  air.  The  occasions  noted  in  the  journal  when  the 
hygrometer  was  changed  were:  in  1899,  March  25  and  31,  May  18,28, 
June  22,  23;  in  1900,  January  16,  April  28,  October  4;  in  1901,  April 
23,  24,  June  1,  September  2,  3,  28,  October  20,  November  22;  in  1902. 
January  7,  28,  February  11,  12,  13,  March  24. 

When  the  temperature  of  the  air  was  below  — 10^  the  force  of 
vapour  was  computed  by  means  of  the  psychrometer  Tables  from  the 
readings  of  the  hair-hygrometer  and  those  of  the  dry  thermometer. 
An  error  in  the  reading  of  the  hygrometer  has  very  little  effect,  in  low 
temperatures,  upon  the  amount  of  the  force  of  vapour.  The  num- 
bers in  the  following  Tables  have  been  found  from  the  psychrometer; 
in  1899,  June,  July;  in  1900,  July,  August;  in  1901,  July,  August 
(missing  psychrometer-observations  completed  by  hair-hygrometer  obser- 
vations corrected  by  the  corrections  found  from  the  simultaneous  obser- 
vations with  both);  in  1902.  June  (to  which  the  above  remark  applies), 
July;  and  from  the  reading  of  the  hair-hygrometer  in  all  the  other 
months,  corrected  as  far  as  possible. 

In  the  Tables,  the  force  of  vapour  is  given  in  millimetres  (mm.)  and 
the  relative  humidity  as  percentages  (p.  c).  The  last  row  gives  the 
monthly  means. 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


123 


» 


00 
00 


ii 


«    ■'J-vO    lOr^iOO    OvO    »0-i    Ov.CI 
Q_oo   t^  c^  r*vO   r-  r-^   lovo  00  oo     t^ 

I  « 


Q^  r»\0   r-  t^so   c^  t^  lO  to  »o  c^oo 
gior*q\r-M  lOlOW   >-j  CI  «   '"»• 


vg^ 


Q_  r-  r*  c^  r^vo  00   c^  lO  m  lO  c^  ( 


vo 


^   r«r-0«   Ovt^cfl    T^^O   0\  •-  00 
Q^  r^  r-  r-  r-vo   c^  t-  lO  «0  lOVO  00 

gfqvooqejvqvqcjci'^q'i- 


Q^r»r-oooo  r^t^vo   io«oiovOoo 


5^ 


lOOOO    O   CO'-'    ^*0^"<^tOM   iO|. 
Q^r»t^t^r-r-c^NO   lOvO   »OvO   0^, 

g  vq  On  q\  q\  CO  lovq  co  q\  oo  m  ^j- 


E °  — 1- 

§  ■ 

^^0voO'<^t^C0>^O^C^CO^O     6 
Q,r-i>r«t-r-\0   t-s>O»o\0   Os    r- 

gvqoqoq  cjv'«j-"'*-io'^co-«i-ci  q,-^ 


O   r^  M   r»  r-  r»  o   c^oo   »O00  ■  O 
c^  r»  r-  r»vO   r-'^   in  lO^O   0»,  r- 


gvqoONO    Ov'^iOCO'Vj    «    yt^  >^    "?|"1' 


^   0\  m  tn  cooo  VO  M  o  ►-!  vo  r*  0 
Q^vO  t^  r«  r-  r^vo  oo  vo  vo  lOvO  Ov 


I      giooq'qqco'^coc«cicp«'«j- 


g  'At^t^q'O  -^oj  "fOscoM  "^ 


^'-sCJOOiOr^iO'^M-^j.vO'^O      « 
Q^  t^oo   r-  r-  r»  moo   r^vo   lOvo   0\'  t^ 

g*-\c^'^Ov^co»0'*McOMio    T^ 

gSMMMMM^MMM^M         M 


>oo   o   lor^io-^cocovo   cor-    co 
Q^  t^  r*oo   r^  r^vo  oo   r«vo   mvo  00     c^ 

g    v^vO^O    OvvO    COiO-fCT    COO    '<^    '^ 


Digitized  by 


Google 


124 


U 
4) 


5  ^ 


i 


00     00 

®    II 


75 


2    1 


B 
O 
O 


H.  MOHN.    METEOROLOGY.         [2nd.  ARC.  EXP.  FRAM 

^00  «vo  ooo  »n\o  •*r»r-ovasoo  '^00  ct  o\qvo  ooo  CI  Q  woo  (OC0r-<O  M  '<^d 
Q^  r»oo  00   ovoo  r-  r»oo  r»oo  oo   r-oo  oo   r»  r*  r^oo  oo  oo  vo  00  oo  00   r-  r»oo   r^oo  CO  co   oo 

£   lOvOOO    «    On"^cO00    O    0\iO0    CO-^O    O    CI    «    O   t^OO    Ovr^r'>0    't'1''1'"?"1'"T    '^. 

gnlMMci^MMMciMMMcicici'^MMMdddd  ddc5ddddd« 
-  -^ 

^r^cic^oc^'^asCT«io«ovooo^oci«o>OMC«coopoo>ocooooas»od 

Q^  r-oo  00    O\oo   r-\0  00  00  00   Onoo  vo  vo    Os  r-OO  OOOOOOvOOOOOOO    r-  r*00  00  00    r*00    00 

g  looo  onci  o  "'^coc^^ovo  cocoaci  iooncococooo  r«qNr-m\o  '^'fT"?'1'"t  ^. 
gMt-lMcicii-^MMM^^MMH;  n'oid^^^dddddddddd  do   « 

_  _  ^- 

^\0  '«^a^0^a^c^  Q  lOQvo  »o«  c^>^  moo  lor^mo  ct  m  r-ior^O  ct  r^voocj  oo* 
Q_r»oooooo   r-\ooooooooooooovovO   OsOOO   t^oooovooo   r-00   r*r*r*r»0O0OO0    r- 

g   -^i-ChOvCi   -^i-t^co  r»vO   r-oo   CO  Os  CO  "^  O   ■«»•  Ci   COOO  >0  On  r*  >Ovp    "f  t  ^  ^  ^  ^   ^ 

gMMMciciMMM^^M^^iciciM-MH^dddddddddddd*-" 

_  ^ 

^  >^C«  On'*0\iO«  C0OvcOONr*c^c^"^O  CI  CTOO  ^  OOO  r-iO«  «  mcOr-OvvO  oo' 
Q^  r»cio  CO   OnOO  vo  CO   r*  r»  O\00   r»>0   i^  CK  r-00  oO   r*  r-vO   r*  r-00   r^  t^  r-oo   c^  r-  r~    t^ 

g  -^oo  onci  ov>o  "^no  r-oooo  -^oqoq  cooN-fcocooovq  chr^ior-'^^'^tO'*'^  n 
gMMMCiMMMMM^MH^M  cicidMMMdddddddddddd,M 

_  .  -    -,  — 

^  iOOnOO  Ov-^-^vO  COt^«OeOM  <^IOCO»OVO  C<v0<O  r^Ovr^iCiOQ  ^00  "^OvO'od 
Q^  c^  r-oo  00  00   r-  r-  r-  r-oo  oo   r-vo   Ov  On  r^  t^oo   c^vO   »0  i^  c^OO   r-co   r-  r*  r-oO  i^   r» 

£  cor-^oo  q  «  ON-^r^r^vooc)  »ooc)  loioq  CI  ci  ci  r»vp  0\r*Nq  r^  uy  ^  -^  in  rt-  \r,  ci 
gMMMcic^MMMi-<MMMMCoci<^i-^MMdddddddddddd  « 
^  — 

^  coo  •*r-r-oo  "^00  O  --tONVo  r«Q  r»oooo  r-c«  mioo  lOiooo  -^i-ovooo  ci  m  (^ 
Q^^  r-00  00  00   1^  r*  r-  t-co  oooooo   r-ooo  r-t^  r«oo  nO  vo  oo  r*oo  r^oo   t^  c*  t^oo  r*   r- 

'  0 

g  CT  00  c^  I-"  -"i-  r«vo  00  00  moo  co  moo  ^  ^  f?  ci  ci  r*  moo  t^vq  t^  "?  T  "1"^  "?  "1"  ^ 
gN^MMcicJMMi-^M^MMk^cociMH^MMddddddddddddM 

00 

^00  mcO'<fcoa<ovo  m-'i-o  mo\oo  co-^eoc^vo  ovmoo  '<^oooovo  o  o  r-m^od^ 
Q^r-OOOOCO   r^r-r-c^r^oo   ONOsr-ONONr^r-r»r»NO   r-r^r*00   c^r-r^oo   r^OO   i^    i^ 

0 
g  coONr-q  mco^  r^r-^moo  r^-vmNO  "^  c«  ci  eor«moc>  t^vq  r^vq  •f'^'O'O'l"'? 
gMMMciciMi-.'MM^M-McociMMM^^dddddddddddd'^ 

d 

■  00 
CI 

"a 

00 

r* 

"^ 
c« 

"a 
& 

CI 

a 
i  c^ 

r- 
« 

CO 

d 

00 


'      ^  Q  '«^  •*  m  m  -^i-  T^^o  m  «  m  o  c^ 
du  Onoo  00  CO  r^oo   r^  r^  r-oo  OnoO   r- 

mmmoopoooom  r-oo  -* 
On  On  c^  t-00  CO   r^  r^  c^  r^oo   t^oo 

CO  On  mNO  vo 
r-  c^  r-00   r- 

•% 

g  m  Onvo  Ov  "«■ 

g     M      M      ^      M      ci 

^NO  r-r^moo  mNONO  Ovm  ci  ci   "«j-oovo 

On  r-vo    r-\0 

-^  ->t  Vi   rt  ^ 

CldWMMMOO 

0    0    0    0    0 

0    0    0    0    0 

00 

^   O   '«^cocor-co^-■^^^   OnO   Q   c^OvmoO   c^O   0   Q   ►"•   r"-"-"   r-NO   « 
d.5k000000  r^r-\O»O00  i>ONar-oo   OsvovooooovO   r^r-oooo   t^oo 

M  0  CI  m  w 

t—oo   r-00  00 

g'  moo  vo  On  covo  \o  m  r*  moo  mNO 

0    On  M    CI    CI    '^  t^^ 

ONOO  NO   r-NO 

"d-  -"i-  '^  '^  •* 

g      M      M      ^      M      CI 

cioiMMMwdd 

6  6  6  6  6 

0    0    0    0    0 

-s 

ii.&S£SS^^SS£S^ 

OMOOO^CIMM 
On  Os  c^  r-00  00  ^    c^ 

00    On  1^NO    0 
r*  r-00   r-00 

0  00  m  M  ^ 

r-  r-  r«00   r- 

g  1^  r-  m  0  0 

woo  cor^m^O  '^coo   o  ci  ci  co-^j-oo^oooo  r-r-^ 

"d-  T^  *  m  -* 

g     M      M      «      «      CI 

C1HMMMMMM 

CI'^mmmmOO 

0   0   0   0    0 

0    0    0    0    0 

p    On  c^CO  CO  00 

CI  m»o  a  0  coNO  vo 

Onvo   r-  i>C0  00  00  00 

0  On-^Ovooono  Tfr-ONm  r-00  m  "-•  oo  co  r- 
OnOO   r-  r-  t^  r^NO   r-  t^  r-oo  c*  r-  r-oo   r-oo   r* 

"^ 

g*  "^NO  mar* 

r^  r-  CO  r-  moo  m  c« 

M    ci    CO  CO  CI    '^^  On  NO 

ONOO   r-  r-vO 

1^  "d-  m  m  '^^ 

g      ►.      M      M      M      ^ 

CICOmmmmOO 

0    0    0    0    0 

0    0    0    0   0 

Q^  On  r-00  CO  00 

0    CI    ^0   r--00  00   r- 
On  C-  t^OO    r-00  00  00 

0   r-OvciOO   M   ON'* 
OkOO  NO  r*  r^oo   c-  t^ 

*  On  a  On  NO 
r^  t^  r-  r-  r- 

0   On  Onvo   t- 
c^  r^  r-00   c^ 

CI 

g  -'i-vo  m  a  CI 

«  m  CONO  vo  00  T^  H. 

coc^mo  CI  cooNO 

OnOO  no   r^NO 

y*-  \n  -i-  -^  -t 

g      M      M      ^      «      « 

ClMMH^MMMM 

«C1«M««M0 

6  6  6  6  6 

0    0    0   0   0 

^ 

«  CI  CO  -^  m 

VO    t^OO    On  0    "-i    CI    CO 

-^  mNO  c^oo  On  0  - 

CI    CO  r»-  mNO 
CI    CI    ci    ci    CI 

cT  CI    «    CO  CO 

O 

Digitized  by 


Google 


1898—1902.  No.  4.] 


HUMIDITY. 


125 


i  ^ 

S  "I 


^ 


^   M   o   O   cow   -^ci   •«^M   o  M   «   C0COC1   OQ   cO'<i-vO   cococovg   t^r^*^*;;   SSSLS 
0,00  00    C^OO  00  00    I^  t>*00  00  00    r»00  0000000000000000    t^  C^OO    C^OO    t^OO    O\00  '00 


g    C0T|-C0COC0COi*->r|-COC0COCO«    COCT    COW    CO  CO^    ^^"?T"1"'1"'^^^ 

^6666666'i6666666666666666666666 


^    COVO    »0  "«1-  «    t*-  COOO    M    r»ONT|-iO«    "^O    C0«    »OC0«    C»vO    »1-ONCO'«l-MaO 

Q^oo  00  c^oo  00  00  r*  c^oo  r-»  r*  c^oo  oo  oo  r*oo  oo  oo  oo  oo  r*  c^oo  r*oo  r*oo  O\oo 

g  cO'*cococO'*in<^i-n->u-cococo«  cp«  coci  cocovqoqoqvq  r;*'^'^^  ^^. 
c666666666666666666666666666666 


CO 

d 


^00^C0C00000MC0Mr^iOM^«-'MClMiOC0C000>OC0O\>O«gvO 
j£^00  00    r-00  00  00    r-00  OOOOOOVOOOOOOOOOOOOOOOOOOO    »nvO  00  00  00    r-oo    O\00 

c  co-^cocow  Th-'i-Thcococococow  COCI  cow  co-^  upoq  o^"^f7"^^'9^^ 
^666666666666666666666666666666 


CO 

6 


^  t-iop-Thcooi  coco^Q  >ocO"*Qj;;c;  M  com^cj  cpuoior-r-coo  0«Jp 
fi  t^oo   r^oo  0000  00   r^oo  oo   r-»  r»oo  oooooooooooooooovo   c^oo  oo  00   r*oo   O\00 

g  »i-cocococi  »i-t*-iococO''*-cococi  co«  cow  cpcoior"q\>oiO'«*-co»nco« 
^666666666666666666666666666660 


^00    iOOv^'«l-C0«O0    O    M    lOCOCOQ    Q    01    O    COO    tO'<4-Q\C0O\P"»OiOP"O'5- 

j£^  r»oo  r-00  00  00  00  c^oO  oo  c^  r^oo  ooooooooooooooaovoooooooao  c^c^  O\oo 

g-'^fCOC0C0C0"^'«l-U0"^C0"«4-cpC0«    C0«    COCI    COCOUpl>M    •O'^tJ-tJ-UOCOCO 

godddoddoododdddodddddoModddddd 


^ouoc^coci'^M  aoo  «  o  CO  ii-oo  c;  ^oo  co  q  ^S^St'}P  XiT^  SI  £2  9i^\. 
oooooooooooooooovo  rococo  t-»r^r^oooo  c^oooooooovOoo  Ovoo  t^r*r*O\00< 

g  "^cO'<fcocO'^Tj-in<^cpcocococ«  coci  cpcpcpcpinoq  "-jvo  "^vq  coupcoco 
c6666666666666666666666*^666666o' 


*    O    O    OnOO    m    m  VO    »0  0    CO  COOO    ^00    ■^COCOOvM    «    M    lOCI    C<00 

>  00  00  NO  r-00  00  r*oo  oo  oo  oo  c-00  c-00  00  r-»  r*  o\oo  oo  r-  i^  Onoo 


g  iocO"^cocO"^»ouo^co^cococi  CI  CI  COCI  coco^oo  0^0  "^vq  coup-^co 
gdddddddddddddddddddddd*-<ddddddd 

^   COVO   ci   coo   C<   Cl   lOr^cOO   CTvO   Cl   coo   cocor-^^Ovo   0000   O   Owl 
Q^ob  00  00  00  00  00  00    r-  C-OO  oo  oo    r-»00  00  00    r-00    C-00  00  00    c-  Ov  OvOO  00    t^  O\00  I 

c  ioTi-ThcocO'<*-uoThii-coco«  CO  CI  c«  CI  cpcpcpcp'i*-r*qvvq  "^vq  '^•O'fco 
^666666666666666666666666666606 


^VO    ^  O   «    COC«    COOO    O    000    OvOO    coo    woo    CO-    •^l-iOCO'-i-OwCpvO    OOOm 
j£^00  00  00  OOOOOOOOvSoOOO    t^C-  P-00  00  00    C-00  00  00  00  00    C-  0\  OvOO    P"  r-OO  00  , 

P  cfi^^^cn^ft-^iTiyt-rf'^cocococi  CI  cpcpcpcp"«foo  C3\vq  upvq  upioupco 
c666666666666666666666666666666 


^    O    Ov  COOO    Cl    000    C0»OiOiO0    CO^^COm   •O'-'    •^•O'^Ovr-0    •"•    »ooo    0\  o 
f^S  r-a   c-a  00   c-  r-  r-00  00  00  00  00  00  00  03  00  00  00  00  00   c-oo   Ovoo  r-vo  00   Ov 

c  '«j-co<^cococO'<*-"*'^cO'<*-cocococi  cq  w  cocq  cocqvq  Cht^\nt^^^^co 
c66666666666666666666o66ooooooo 


^vo  c-'*w  c«  o  tocooo  M  M  cor-tO'*'«i-o\oo  COVO  »ot*-c«vo  r^«pcj  ipoo  o 
ji^a  r-00  r-00  00  00  c- r-oo  00  00  c-oo  00  00  c-  p-00  00  00  00  p-  c-oo  00  00  VO  00  0\ 

^  ^co'^rfcoco'^'^co'^cocococow  c«  c«  cp«  cpcpvqoqvq  lovq  f  ^  "t  ^ 
c666666666666666666666666666ooo 


^100  «  co'^c?  ThiotOM  in'^'^fMop  m  M  o  CO  Ov  lo  0  «  o  a  ^J'J,*^^  ^r  Q,  ^" 
0,00  00  00  c-oo  00  00  c-  p-00  00  00  c-oo  0000000000000000  r-  c-oo  c-oo  VO  00  ov  00 

6  T^cO"^'*coco•^^T^'*T^cococococ^  ci  cq  cpc<  cpcpvqoqvq  »9'>"*'t'9^ 
B666666666666666666666666000000 


cico.i-.ovoooooao-cico2"r?SM*2?8«Sc?S"wwcrw§?)J 


Digitized  by 


Google 


126 


H.  MOHN.    METEOROLOGY. 


25D.  ARC.  EXP.  FRAM 


00 
00 


-3 


J3 
O 


ci 


I 


M 
00 


« 


I     Q 


a,ooooooao   r^aosoao   aoooooooooo   '«rx«»   ao^x   O-^x   r-r*r-t^x«x   » 

£  a  CI  e*5«i?0!r;con  n  cococn?rj?rj'i'eneoirci  cnn  a  ei  cocofocncon  ci  ci    n 
^6666666666666666666666666666666    6 

^  0  -r«C*r^^O  O  O^O  •OO'O  «  0^"*C1  lO^ir.  «oo»-vOO  •OO  r^X  O^-"*  *) 
Q^^XXX   r^X    ^^O'XXXXX    ^r-O^X   O'XXX   OiX   r*r*X    c-X    r*X    © 

X 

g  CTti  eoe*5c*:eococi  ci  coa  ci  ci  co»r>tcco-*cococinncoeoeoeocococi  «  a 
gdooddddodddddddddddddddddddddddd 

^XC1C0-r^0Q0a'OC1OX0^-0^^voC0:1^O»-0X«C•>l^-»DO'0»c4 
Q^X  XXX    r*  ^  C*  QiX  X  X    Ov  r^X    tOX  X  X    0»  0»X    Oi  O^X    r-X  X    r-X  XXX 

gcicicocoeocooici  cicocociciniC'^'^iO'^ciwCTncocpcocnoocicia  ci 
^6666666666666666666666666666666   6 

^0pvOvO^iOX*-0O»vOv0X»OOOVOC1vOCO-*iO0'-'OvCIC0^-^MX'-  lO 
Q^OO  X  X  X  X  X   C«  OiX  X  X  00  X  X   m  r«  o«x   o«  O^X   Os  O^X  X  X  X  X    0\X  X    X 

gciacico-^cococicicoet^cinn-^-"*  covo  cooicocioicicocioococicici  ci 
^6666666666666666666666666666666    6 

_ 

^  »OX  cO'TO  coOO^r-^  ar*»OOkCi  Ci  r*»Ot*-eivo  OnO\X  0»^  «  OiO"-!  O  4 
Q^XOOQOXXX    O\XXa0    r^XX    r^iOr^XX    C^O^XXXX    r^XX    r<-0\XX    X 

c  CI  CI  coco^coci  «  CI  COC0C1  CI  «  ■♦■^-'^lococi  cow  coci  encocococi  ci  n  ei 
^6666666666666666666666666666666  6 
.^  _  _ 

^lOXC10^^*•-'^*0\Qvr•C1r•C10^00r^^*"VMO^^OO^OC^C1P"^OQClO  CO 
Q^X  00  00    r^X  XXXOOXXXXX    to  r^X  X    0\  C^X  X    O^X  X  X    r*  r*  O^X  X    X 

gCICICOCO-^COOOCICICOCOCICICI    "♦UpCOiOCOOjCICICOCICOCOCOCOCICICI     CI 

c6666666666666666666666666666666    6 

I 

CI 

^voQvClO  r»vOvo  a»OOOONOO  »OCO  ■^-■♦^0\vO  toci  p-M  r*r*r*xx  O'-^ 
rvXOOOOOOXXXX   O^O^OvXXX  u^^X   O^OvXXX   c^xx   r^r<-r«a0xx   X 

gC1C1C0C0COC0COC1C1C1C0C1CIC1'^lOlO"^00C100C1C0C1COenC0COC1C1C1      CI 

^6666666666666  666666666666666666    6 

^  ^  ._ 

^00  On'-'O  «>^Q0  »O0\0nX  ox  r-0  r-CIX  CI  <^l-<«-vO  0\C1X  CI  tOQvO  O^Q  r-  4 
gJ^X  XXX    t^X  X  X  X  X    0\X  X  X  ^O  VO  X    On  On  0\X  X    ax  X    r-  r*  r-X    OnX    X 

X 
g    CI    CI    CI    CO-^COCOCI    CI    COCOC1    CI    CI    CO'^IOCOCOCOCOCI    COiOencOCOCOCI    CI    «     « 

^6666666666666666666666666666666    6 

.  _ 

^vOX  «  COO  "OVOOvOX  r^r-XO  COQ^  «  COCI  P-X  w  OCOiOOOOO  OX  -"j- 
Q^CD  oO  X  X  oO  X  X  X   0\X  X  X  X  X   r^O  X   0«  Ov  O^X  X   On  0\X   r^  r^X  oO   O\o0    X 

gciciwcococococi  cicicocicicicO'd-»ococoencocicocicococococicici  ci 
^66666666666666666666666666666666 

-  -^ 

^XX  "^Cl  COCOvp  Qy  O  »OXX  OnCI  CO-^fiOiOM  "♦CIOnmCI  •->  COOnCIV©  O  0\  ^ 
Q^X  X  X  X  X  X  00  X    OvX  X  X  X  X    r>  lOX  X    O^  On  OvX    Ov  aX    r«vO  X  X    O^X    X 

g    CI    CI    CI    COCOCOCOCI    CI    «    COCI    CI    CI    CO'^lO'^'^-CICOCI    COCI    COCOCOeOCI    CI    CI      CI 

^6666666666666666666666  6.66666666    6 

^XX  <*rOC1  OOvOnQ  ONt^iOON-^X  "^fr-CIX  «  x^-OnX  m  OnOvOX  CI  Q^  lO 
Q^X  X  X  X  X  00  X  X    0\X  X  X  X  X    r-  inX    OvX    on  OvX  X    OnX    r-  r*  r^X    0\X    X 

g    CI    CI    CI    COCOCOCOCI    CO  CI    COCI    CI    CI    CO-^-^CO-^CI    «    COCI    CI    COCOCOCOCI    CI    CI     CI 

^6666666666666666666666666666666    6 

^XX  »OC0«-.>o  ONOvONr-t^  lOX  X  O  CI  M  cox  C0r»r-MM0»n0NMCi0»O  tJ- 
AOo  XXXXXXXXXXXoOoOoO   lOX    OnoO    0\X  X   C^  OnX   r^  t^  r«  r«  OvX    X 

g  CI  «  CI  cococococoei  ci  cococi  ci  ci  "^fcocor-ci  COCI  CI  CI  cocoeocoeoci  ci  ci 
^6666666666666666666666666666666    6 


ci    C0»1-iOVO    r*X    0^0    M    «    CO^iOvO    l^X    OnO    •-    CI    C0'«1-iO>O    r-X    OnO 
«M^«^-^«MM^C1CIC1C1C1C1C1CIC1C1C0 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


127 


3  z 

e  , 


0) 
Oi 
00 


00 


o 
o 


Q 


VO    -^VO  VO    Os  >0  r-vO    »n  -^  CT    O    OwO    »^    0\  Ov  O  VO    lOVO  QOvOvOOO    lO-^n    lOtoO 
Q_00    r*00  00  00  00    r*oo  oo  co  oo    r-  t^OO  OO  OO  OO  OO  CO    r-00  00  00  00  00  00  00    r*oo    r-  Os 

^6666666666666666666666666666666 


_3-00   CIOOOO    r-0\ClvO    O   »0«    lO'^vO    W    OVMOO   lOiOt^^OO    O\r-»V0    M   lomvo 
Q,00   r*00  00  00  00   r-oo  oo  oo   r*  r-oo  OO  OO  oo  oo  oo  oo  r*oo  oo  oo  oo  oo  oo  oo   r*oo   c^oo 

q6666666666666666666666666666666 


lOC^ClOO    0\«    CTOvO    lOCI    COOO    CT    -^O    0\»0m    COCO  r*oo    O\00    r- ^    M    ■^  lO 
Q^OO    r^OO  OOOOOOOOOOOOOOOOVO    r^OO  00000000000000000000000000    r^oo    r^ 

g'^MnciawCTcoCTcpcoupcocowcocicocowwcinMMMM'ij-coiOThCj 
^66666666666666666666666666666666 


r-'-O    ^^a^^OCO^O'^COCOCT    C^iOm    Q    iOr-( 
0^00  OOOOOOOOOOOOOOOOOOOOVO    r^OO  00  00  00    c^o 


lO  CO  C^NO    0\  aoO    t^VO    »0  M    Th     CO 
OOOOOOOOOOOOOOOO    r^OO  00  00     00 


^6666666666666666666666666666666, 6 


^.  Tfioo  p"OkO\p  covo  co»ooo  toc«  coo\»no  ovr-Qoo  loovoooo  ono  o  a\»o,co 

Q.00  00000000000000000000  r«  r*oo  00  r«oo  00  r«00  00  00  00  00  00  00  00  r^oo  00  00  00 

I  lO 

q66666666666666666666666666666666 


^  lOcoOvr't^ON'-. 

Q^OO  00    t^OO  00  OO  00  ( 

gMMC^ciCTCieo 
gooddddd 


'  «  VO  VO  r^  a\  r»  cq  *n  Q  o  o 

r^OO  OO  00  00  00    CK  r^oo    O\00 


cococO'«*-^coco«  c<  CI  cocoes 
6666666666666 


COCIC«C«MMMCOCOCO<* 

66666666666 


"   lOVO   Q 

Q^OO  00  00 

B  ":  "t  «! 
g  o  o  o 


lO  COOO    lO  c« 


CI    C«    CI    CI 

6  6  6  6 


00iOC«000r*iOC«vOMQ0\ 

00  00  00  VO  1^  r-oo  r-00  r-oO  oo 


-^Cl    C«    ^"^COCOCI    COC<    COCOCI 

6666666666666 


«  VO   C«   r-  r-oo   r-  mvo   O   O 
r*oO  00  00  00  oO  00  r*  r*  Ovoo 


C0«CIC1HMHC1C0C0"<1- 

66666666666 


"^  CO  »o  o 
Q^OO  00  00 

B  ^  ^  «. 
g  o  o  o 


)   r-00  VO  « 
I  00  00  00  00 


C«  CO  CI  CI 

6  6  6  6 


M  cococo»OT^cl  coci  ci  cococi 
6666666666666 


dClHlClMMMCI 

66666666 


ij-  CO  iJ- 

d  d  d 


>0   COIOCIOO  "OCl   «   coion-io»o 
r-oo  00  00  r»  p-oo  oo  oo  oo  r-oo  oo 


C     IH      M     M 

g  d  d  d 


n  CI  ci  CI 
6  6  6  6 


CI    COCI   COiJ-'^fCOCI    CI   cocococi 

6666666666666 


coioo«ocoovr»« 

r^OO    0\C0  00  00  00  00 
COCIdCICIClMCI 

66666666 


^  CO  "*'  CI 

6  6  6\6 


^00    »OC100    00    '«*-COCO'*CO'->    lOn-COCI    0000    lO 

Q^oOoooooO  OvOvoo  r^oooooo  r^r^oooooo  Ovoooooo 

g'ciMdCICICICICOCOCOCO-^fCOCOClMCICOCOCI 

^66666666666666666666 


-ir  r-00  00   \n  O\00   M 
r-00  00  00  00  00  OO  00 


CICICICIdMMCI 

66666666 


'00 
to  P-  -"1-1  CO 

r^oo  00   00 

-«*■  CO  -«*■    CI 

6  6  6\  6 


IS 


vOO  00  00  00 


B  -:  ^  ^. 

g   O   O   o 


CI    d    CI    CI 

6  6  6  6 


^lOCO^O   r-r-i-i   «   CivO   ONCI   n-vo 
I  r-oo  00  r-  lo  r-oo  00  r-oo  00  00  oo 

CI  coci  -"^-mcococi  coci  ci  coei 
6666666666666 


CO  r-  »0|  ci 
•  r-oo  r-'oo 


CICICICICIMH.M 

66666666 


6  6  6^6 


r-oo  00    dvOO  00  00  00 


g  d  d  d 


CI  CI  n  CI 
6  6  6  6 


CI    CI    CI    COiOCOCOCI    CI    COdCOCI 

6666666666666 


dddddMMM 
6  6  6  6  6  6  6  6 


d  «ooo    CO 
r»oo  r-  00 


O    O   O     o 


d  co-1-tovo  r-00  a^o 


's 


Digitized  by 


Google 


128 


H.  MOHN.    METEOROLOGY. 


[2nd.  arc.  EXP.  FRAM 


73 


^«  I 


IS 


P-  1^00  00    O\00  00    OvOO  00    0\0\0n0nO^0v0n  O^OO    O^  00 


E  ^^f^  ^^.  ^  1  1"^^^  ^.  ^"?^  ^"?^^.  ^^.  ^.  ^^.  ^  ^.  ^!^. 


gooooooooooooooooooooooooooooo 


^   00   M   000   coo   OnvOvo   C0iOQvO>OvQ  0\C0C0iO«   CO'^COnO   «   r-o^^d 
Q^  P-00    P"CO    r»00    O\00  00    r^OO  OO    O\00  00    O»00  00    OvOvOnOnOvO\0\  OnOO  00    00 

vO 
gC0COC0C0<OCI«MCTC0C0««Cl'^<OC0»OCO«C0«CIC0C0«ClC1      CI 

^66666666666666666666666666666 

—  ,^ 

^  oviow  a^>ONOOvOvO\r*cooo  n  nvo  iomvo  io«o«o  coo^-^co'-i-n  vd 

Q^  r*  p"  c^  r-  r^oo  00  00  00  r^OO  r*  O^OO  r*  On  OvOO  Ov  On  On  Ov  O^OO  On  On  Ov  O^  oo 


gco«Tf«co«nMcocococi«co»OMen'^cocicocicicicocicici    ci 
^6666666666666666666666666666    6 


^    r»"«fiOVO00    ""1-VOOO    lOM    M    lOM    CO»OtOCO»OiO'*'^ONCOCO"^'^«OCI    ' 
Q^  r*  r-  r^  r*  r-*00  OOOOOOOOOO   r*ONO^r-ON  OnqO   O^  Ov  O^OO   ^  On  O^  On  O^  O^  i 

g  cococncoci  «  ci  ci  cocpcococi  cO'^ci  co-^j-coa  co«  «  «  cow 


gooooooooooooooooooooooooooooo 


On  »0  O   CO  r*  Ov  t^ 


o.  t^  c^  r*  r*  r*  t^ 


t^oioONO  Onci  ICO   "^M  CI  lOTfTfr^-^fioci  g«o«   \o 
00   OnOO    r^oO  <>    O^  OnoO    On  OnOO    O^  O^  O^OO    Ov  On  0«  Ov  On  On  00 


gC0"«l-C0C0ClC0«ClClC0C0C0«C0'^C0(0«OC0«C0«««C0C0CIPI      CI 

Q6666666666666666666666666666    6 


COCIOOVOOOOQO    O    COOO  00    CO"-"    C«00    '"I--'    M    ^^ioOv'4-iO'^-    "♦^S 
OO   r^  r-  r*00   t^oO   0\ONP-r-r*0\ONP-ON  OnoO    Ov  Ov  Onoo   On  O^  On  On  Ov  On  00 


V       NO 


CI 


G 

§ 
z 


s 


D.0O 

00 
g    CO<«-COCOCl    cow    M    COCOC0C0C1    CI    yt-  CO  rf  ^  "^  Ci    COCI    CI    CI    COCOCI    ClCI 

q6666666666666666666666666666\6 

^.    COCOr-OOOOVO    too    iOm    p-OnO    ci    ci    COCOI^iOiOiOOO    in'«1-"*CI    Th-^'t^ 
Q,00   r~*  c^  r~*  r*  c^oo   On  On  r*  P"  r*  o\  O^OO   Ov  OvOO   Ov  O^  O^oO   On  Ov  O^  On  O^  Ov  oO 

g    COCpCO'^J-COCOCOCI    •^*-'<J-COCI    «    CI    COCO'^'^eOCI    COCI    CI    M    CI    CI    CI    CI 


gOOOOOOOOOOOOOOOOOOOOOONOOOOOO 


'  lovo  MNOooNO  -^o  coco  t^*o  t-< 
;  00   c^OO   t^^   P»00   On  Ov^   r^  r^oo   < 


•  lO  »0  Qv  » 

k  On  Onoo   < 


g    COCOCOCOCOCOCOCIVO    lOCOCOCO 

Q6666666666666 


CI  CO  eo 
6  6  6 


Th     Tf     ^4- 

odd 


CI    CI    CI    CI 

6  6  6  6 


<-•    «    CO  CI    •- 

6  6  6  6  61 


>0000NO    lOOP-vOOO    CI    Ov( 


g    COCOCOCOCOCOCOCI    lO-^COCI    eOCOCO-^COCOxl-CI    CI    CI    CI    w    CI    «    CI    CI 


CI    CI    CI    CI 

6  6  6  6 


gOOOOOOOOOOOOO 


0    0    0 


0    0    0    0    0     0 


"^VO    lOiOOOOO    OVOOO    CI    lOvO    QOO 
Q.00    r-00  'S    t^OO  00  00  00  NO    r-00  00 

g    COCOCI    COCOCI    00  «    CO'-fCOCI    « 


CI    CO  Tf 

6  6  6 


lo  g  NO 

On  Onoo 
CO  CO  lO 


ON 

lO 


CI    CI    CO  CI 

6  6  6  6 


CI    CO  CO  «    M  , 

6  6  6  6  6 


gOOOOOOOOOOOOO 


0    0    0 


'vo  Ontoo  O^  r-cop-coiomoo 

roO  OO  00  NO  OO    P^OO  00  00    P^OO    P^OO 


■'«*-"^g  g  ^g  g  coio' 

OnOnOnOnOnO^O^OnOv* 


g    COCOCI    COCOCOCOCI    CO<*CI    COM 

^6666666666666 


«   CO  -* 

odd 


CO  CO  r- 
6  6  6 


CO  CI    CO  « 

6  6  6  6 


«    CO  CO  «    « 

d  d  d  d  d 


^  p-NO  "«»'ioci  r*»np-g  cod  mvo 
Q^OO    P"00  NO  00    P*00  00    On  P"00    P"00 


•  Tf  CO  CI    »0  CO   ' 

^  On  On  Ov  0^  On  I 


g    "^Cl    CI    iJ-COCOCI    CI    CIIOCI    COCI 

^6666666666666 


CI   CO  -* 

6  6  6 


CO  CO  lO 

6  6  6 


CO  CO  CO  CI 

6  6  6  6 


M    CO  00  CI    -^ 

6  6  6  6  6] 


Q 


CI    CO  -^f  lONO    P«00    On  O 


«   CO  -*  invo  p"00   On  O   -   CI  CO  -*  lOvo   r^oo     ct 

«^«MM««P4CICICICICICICICI«      4J 


Digitized  by 


Google 


1«I8-1902.  No.  4.] 


HUMIDITY. 


129 


^      SO 


i 


^/C^^SS  Ri!^!2iri!  SlfiSS^  '^S  2  cofoo  -^  o  r-r-o  o  «  poo  o  o\ci!r^ 
(£^000000  aoooo  t^oooo  aoooooooo  o\0\aoo  r-oo  i-c^ao  aaoao  o\oo,oo 


E  ^  ^ 


n  n  n  CI  ci  ci 


« vo  «  «  «  a 


«   ^  lO  r•^0   lO  lOVO  00  vo  m  »o  •/>  »o 


godddodddddddddddddddddddddddddd 


o 


'^JS  ^/S?i?^^/Si2  SL^iS^^^^^S^  c*  o  «  •-'VO  t^o  Q  Tfo  0  000  coivd 
j£^oo  c^oo  00  00  00  00  00  c^  aoo  oo  oo  oo  oo  ov  aoo  t^  t^  a  c^oo  o  0\oo  o  o  o  aob  oo 

gcicocicr)ci<^MMMMM«««ci«M««Tfr-t^voiot-»Ovioioioiovo'S 
Eoooooooooooddddddddddddddddddddid 


^ir2^iI?i?^JC*^ir^    Clt^»Oi-"NO    r*M    HiQ,«n0    lOOOO    Os«Om    O    QvOOO    Oxd 

^00  i-oo  00  00  00  00  00  r*  o\oo  00  c^oo  00  a  aoo  (o  r>  a  t^^  aoo  oo  o  o\  5  %ao  ■« 


gcicpcocp^nw 


CI   ^  CO  i>  r^  lOvo  r*  o»  mvo  »o  lo  lo'  co 


gddddddddddddddddddddddddddddddd 


gj^oo  00  a  t^oo  00  r*oo  r-  o\oo  00  c^oo  00  00  aoo  vo  oo  ov  r-  0\  ovoo  oo  o  a  o  a  ? 

gCICOC«C0C«C^C«MC^C«MC«C0ClCVCVC«C^^  ^VO  vo    to  NO    r*  OvvO  vo  NO  vo    m 

^0000000066666666666666666666666 


^irir2Li?i?i?°°^'**"il95S9  »^o^c1  ^  coh.  mo  r-vo  c^oooo  ci  o  o  000  co 
f^oo  00  o\oo  00  00  c^oo  r>  ovoo  00  c^oo  00  a  aoo  t^oS  onvo  00  cJvS  Ov  0  o  o  ^  r- 

M     M     M 

E^^^^^^^'^^^'^^^^'^^^WW  '*^   ^'^^  vo  NO  00  >0   »0>0   "O  «o 

gooddddddddddddddddddddddddddddd 


^   O^r*ioc0»-<   "-"OO    ■^  tn  0\  0\  O^  covo   «0^  vo   O    t^O    ^O   MGOVOOO   r-M   OM   w 

(ioooooooooooooSoo  c-ooooooooooooooS<5vocS  oir.  c-^S  a  R  Sv  5  "  e- 


gClC«CO-^C(ClClC« 


CI   CI   CI   CI   w   CI   coco-^r-i—vo  ior*0vr"io>O  u^to 


g  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  I  d 


a 

§ 

2 


g*cicoci<^c«ciMCiMCiMMCocicicicicococoi^r-oO"*t^Ovoocoiovoin«> 
gooooooooddddddddddddddddddddddd    d 


o 


^^/S?)82S<^iS  XE^^^2.Sli!i!SS  ^  coiocioo  r-vo  t^oo  ooo  moo  o  ovp  06 
^00  00  00  00  00  00   Ov  r-oo  00   a  Ovoo  00  00   a  O\00   r^  r*  OvOO  voOvO   r^OvOvO   OOnoO 


gCICI«COCIClMei"^ClMClCOCI«CICICICI«^OVOC^-^iOOvOOVOiOtOVO 

^0000000666666666666666666666666 


^   «^^)S   /5iS  S   ^  :t^^  X  Sli!  to  10  «   CI   r-vo  1000   nf  x^  q^  Q   ^  Q   r^Q   r-rt    06 
^aoooo  ovoooo  ovc^oo  r-aaoooooo  aaoo  t^ooac^movOoo  o  ao  ao,oo 

gCICOCICICICI'^ClMClMMCI^CIClMCIC0CI>OVO00-^'<4-0qtOtOlOiOvO     CO 

^0000066666666666666666666666666  \  6 


^  «o«MnCTvo  ooo^r;  Mcia»oos"  00000  civocoooo  ovcoo  o  o  r-o'dv 
-0000  aovoooooo  aovoo  r-00  ovp-r^oo  onoo  0  o  0  OvOOO 


vj    ^,1     ^~     VI     k^    \b/     V    \*J 

Q^  Ov  0\  Ov  C^OO  00    0^  r*C 


CI    CI    CO  CO  CI 


<   CO 

CO  CI  COC1  CI  CI  CI  covqvq  r'vo  eooqvqo  "^"^^'f? 


^0006660066666666666666666666666 


^.  S?;tSlSl?-!:;ir2.°o  "o^h.  «  avo  ovci  co  ^t-  m  ^  m  ^^q  co  ovo  ioq  o  t^o    6\ 
Q^  a  o\  0\  <^oo  00  o\  r-oo  00  a  aoo  00  00  a  Ov  ov  t^oo  aoo  voovoooaooovo  00 

10 

gCIC(CICOCOC|i-<C|i-«MMCICIC«CICO>^CI(0  covo    r*  r-  1/5  lOOO  00  vo    lO  «OVO  I  CO 

^0666666666666666666666666666666,6 


^    COOO    000    t^vO    r-O    CO«OmOO    r-lOO^Q    COCIOO    '*mOO    (OOsO    '-'    COO    O    OviOOV 
rvVvOO    OvOOOOOOOOOOOOOO    OvOOOOOOOO    OvOvOvOOOO    OWO    r^OtOOO    OvO    O    OvOvOO 

M  MM 

gciciciciciciMni-^MMCicocociciMMCicovovoc^vo-fO^oovoiotovoco 
^6066666666666666666666666666666    6 


M    CI    CO  -^f  lOVO    r-00   a  0 


«   co-^fu^vo   r^oo   OvO   «   CI   co-^iovo   r»0O   OvO   '- 
M^MMM-MMCicicicinciocicicicoco 


Digitized  by 


Google 


130 


H.  MOHN.    METEOROLOGY.         [2nd.  ARC.  EXP.  FRAM 


^  oo   "^OO   r-  r*  r-  o   CO  Q   00  «   'ii-  CI  vo   -   w   w.  »,    .   ^.  . .  -.  . .  . .  -.  ^  -    ^  ^-        ^ 
-vOoOOOOOOOOOO   OvCO   OnOnO\C0   OvOO    a\O\r^»Or-\O00   mr-r-00    ON»OO\Ovr^Q0 


nosc«"^ONco«ococo»o«-o\i«-co>-'    ct 


E  *T>T^^^"?^"?  "?°9  TT^'1  ^^  ^'^  "^'^  "^  ■*!""?  *T  ^'^  ^  'f  9  ^  '^ 


000000000000 


^   r-  lo  O   r*  r*oo  CT 


ooooooooooo« 


Or*r*00CTMMQ«cic0O»-'-'C0"*vpOQOC0ONOkr-Thj-tcp»o    Ov 
OvCO  00  00    Ov  0\  On  0\  OvOO    Oi  0\  O*  OsOO    «00  vO  00    lOVO  nO    r^OO    lOOO  ^0   r*    r- 


g  io<«ifcococO'<j-r*io  "i-oo  Os^o  a  M  d  00  «  lo  ION©  lO  ^  looo  r*  r-oq  <«•  «  q^   r- 
goddddddddo'o'ddMMMMddddddddo'oM^'oid 


»0  CO  lOOO    «    r^aOOO    CI    M    M    CI    000    COON'^IO'-'    r-00    «    O    O    "♦  CO  Ov  Ov*o     dv 
00000000000000    OvOO    OnOvOO   OkO\00   OvOO   r-vO>0    r-"«l-»0>0   r-00   t^'OvO   r«    r^ 


VO 


g   iO'4-'*CO'^"<4-P"VO   lOOO   O^vO    O   O   '-'   CI    fVO   »ONO   lOrfJOt^OO   p-o\«    c«   o^'r* 


^ciM'^r*cir-ONOOr*00r*»-'OQC«cqcit^«oONOOCoioocOMft(or^ 
Q^OO  0000000000000000   OvOvvO   O^O^O^OvOO^O^O^O   r*'<«-iOiOvO00   c^iOOvr*   r* 

g*o  ^^cO'^^oq  uoior-q  r^o  "^  "^  ci  ci  loiovqvq  ^o  r-oq  r^o  *i  c«  qt^* 

gdddddddddd^d'-I^.JciMddddddddd'-iMMMO 


^C«0C«00»O'*0t^000l^f^Oi000iO  -"l-vO    »0  lOVO    CO'-'OVMIOOCOCIVO 
j£^00  00  00  00  00  00    OvOO  00    <S  0\V0  00  00    O\00  00  VO  ^6  NO    t-  lO  lO  »OVO  00  NO    »o  On  i^    t^ 

CO 
c  C«  '^'♦Th'^j-'^j-OvNONO  r»0  t-ONO  •-oo  C0»O»O^N0  «Ovo  t^QOOO  coo  C00»r- 
_    -r    -:-:    ^-    ^-    -:    ^-    ^-    -r    -:•-:-:•••.•    jj    ^    ^   Q-    ^   Q-    gj    Q-   ^   Q    „•„•   ^  .  Q 

go" 


q6666666666^66>^*^ 


^   «  cocioo  miOOv  r^NO   •♦CInoiomOnCIOnOn  r-NO  C«vo  t^t-«   "^cor-O^O^ir 
£^0000000000000000    t^OO    a^OOOOOO    Ovt^vO^NO    C^NO    lONOvOOO    r-vOOONO 

g  iO"^'*'«h«0'*ovr-r~t^ar«ci  Ovt-oq  upioiovq^^  loiot^oq  c^ono  CI  q 
^66666666666666*^*^*^66666666  6  6  *^  ^  m 


li 


i°" 


C 
§ 


^  coiocot^ei  aa'<«-coo  *^  On"-"  on^  «  ci  o\ci  io»ocor-»or«ioo^  o^-  ^d 

0,000000000000000000    OvOnnO    r^r-OvOvOv^O    »OnO    r-N©    lOlO^OaOOO    »OG0    »0    r^ 

g  loiO'^co'^ooovp-ONr^ovr'oqoq  q  r«ci  io»ONo*q  ioioi>oq  r-OvOvcoq^  i> 
^66666666666666*^'^fi66666666666*^6,6 


^   Cl    "^  lO  r- 

(^00  00  00  00 


voOvOwOoO'-'OoociNoeiciONOioioor^Oi  cooo   ^  ^  »-i  r«'  i> 
00  00    OvOO    OvflO    OvOO    C^OO  00    Ov  OvnO    -^j-vO    P"V0    »0  -^f  r*00  NO  VO    0»  lO    r» 


g  »o»n>ii-cp'«h"«fooNOvqvqoq  r»qvoq  qoq  ci  »9»ovqvq  "^"ono  r^t^oq  q  ci  qV|«> 
^66666666666666*^*^^6666666666*^*^616 


^    COiOiONO    ^r-000    CI    iOmNO    -"^-t^M    ci    OvO^NO    O    coo    O    Qv-OO    O    "«1-C0«    00 
^00  0000000000    OvOO    OvOO    OnOO    C^OO    OvOvOOvOnOvonQ    c^iOihr^OO    P-»OOvC-^    i^ 

I  « 
g  lou^-^co-^covq  t^No^oo  r-oq  r^9»"?w»ouovqNq  "f"?^^*?®  9  ^  ^'T 
g  d  d  d  d  d  d  d  d  6666666*^(i666o666666*^*^6    6 


'^r*COr-^'<«-MO'<«->-'Q'-'ONC100M«COiO»OCO«MOvOvC10v'^NO'-'0     -' 
^000000000000   OvOvO^OvOvoo   p-OvOvONOvr^r**ONO   r»io»or*oo   r-r-Ovr-oo 

g  in  ^  'f  Ci  -^coNO  r»^»oaoq  r-oq  q  com  totovqvq  "p^^f^r^rroq  **,  ci  qji> 
^66666666666666*^*^^6666666666*^*^*^\6 


^  NO  OvOO  r^  CONO   0  ►-<  COM  o  i^-^com  «  lom-^cO'^O  r-  cooo  «  o   "^  On  o    *^ 
X  00  0000000000    cSOnOnOv  OvOO    P-  Ov  On  Ov  Ov  r*  t^O  nO    r*^  >0    »0  OvOO  n©  00    r-'OO 


g  loiococoThci  ior-»0'<foooqNq  x>  o  ci  q  -hj-io^ono  »0'^i-^q  '>i7«>qv"«ij-q  no 
^66666666666666*^*^^66666666666*^*^    6 


*  CO  OvO  r*  r- 
■  00  <^  00  00  00 


t^0CIC0OvMMClC0QC0C0t^ONClMVCOvM«i-iQM<i,j.MCO 
00    OnOvOnOO    ONONr»OvONOvOvr*vO    P"N0    f^«O00    r*O»0NN0    OvOOloO 


gvq  N-s-^tco-^comr-NO  ^  o^  ^^,  ^  o  ci  --ij-vq  «o«oio«-s<i«-ior^r*i>qNNq 
c66666666666666*^*^*^66666666666*^ 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


131 


NO 

QO 


00 


c 
o 
o 
2; 


o 


00 


^  £2S  ^5>S^3^  ^  "^"^  o^  oo\coo\  coo  ^oi  «  c-  co  on  r^  p-oo  ci  vo  <^  onoo 

Q^  t^OO  OnOO  00  00  r»  r»  r*  t^OO  OVOO  lO  »o  0\  O^CO  OO  OO  lO  lO  '4-  »0  lO^  OvOO  00  NO  ^ 

g  Ovoq  vq  i>  r-oq  ovcioo  o  ovioc^o  t>coM  «  on^o  ovovo  ono^o  «  «  «  "^q 
godddoooMMCTMCTciMMciciwwwdMMMMcicincicin 


^OOiT^ir'^   r»0\«   -"ij-M   O\00   T^0   r^r*«   r-vO   «   coOnoOvOOO   000   Thiow 
(£^^•0000    r»00    r-vONO    t^t^OOOOOONOvOOO    OnOOOO    r-NO    lOiOiOVOVO    OsOO    C^NO    ^ 

g  O  ^"^^  ^00  cpoiw  TTO^"^  on-^io-^ci  n  0\p"  cono  Ovoo  q  "^  •<if  -*  lo  en  q 
gMddddMOMMMMciciMMcicicicidnMMMcicincicvdco 


'oo   r^r^O   Ti-cor^O   moo  «   « 


>  00  r*vO   r-»  r«  p* 


«   «   Q   Tf^t^-^M   ior*0   co-^ioiocooo   ONior«ci 
00    0\  OvvO    >O00    OnOO    r»00  NO    iO»0»OiOVO    C^OO    t-NO    "<* 


g  M  Ovr-oooq  coq  ci*r*o  Ono  cono  r*-io«  coovci  covo  O  OnO  m  r»iooo  rft- 
g  M  d  d  d  d  M  M  1^  M  n  M  «  CO  M  M  ci  ci  «  ci  c?)  d  M  d  M  «■  CI  «  CT  ci  ei  CT 


^   lOOO  NO    O  NO    »O00    lO  CO  O    On  "<4-  M    ^  cOOO    «    COVO  00    COO    COiOCOW    lOOiO    t^« 
^vooo  r-oONO  r*c*r-c^oo  c-OnOnioiooo  ONt-r^r«NO  »oioiono  »or»oo  c^no  -* 

g  Chqoqoqoq  -^m  coc^m  m  q  Ov-^-^r^ci  coovm  wNq  ovq 


gOMOOOMMMMClCTCICOt 


«ci««co«MMW«««cicicin 


"  ^  *P5  '^  ^^  o  •'^M  p-ono»ioi^  «ono  no  c^cocom  «  eoconoooo  ci  lo 
^r^oooo  p-NOoo  r^t-p-oo  r-oo  OnnO  iooooooonooo  r^mvoNONO  mc^oo  p»no 

g  Ov  q  00  onoo  "?»^p?rr'^'^oqp*  "ooq  •<fcoq\q  0\r«q  «  ci  q  c^Nq  q^  up  »o 


g  o 


000t-'MMMClC1C1'^f> 


nncicieociMcinncincinnn 


"^-SJ  jfOviOiOr-iOO    "*«    OOiOCOn-OO   »OThCOn    COQOO    »OP"OkQ    «NO 
Q^  r~00  00   r»  r-  c*  t-  t^  r»00  r-  On  Ov  t^  lOOO  00  00  no   c^nO  «Ono  <i  »0  »Ono  OO  n5  no   ^ 

g  cjv  M  On  Ovoq  q  q  avq  coq  ovcoov  tooq  co  ci  oq  m  c^oq  Mqqq\ONOoq»OM 
gdMddd»^MMMM«MC0MMciciconco«Mc4cinci«dcoci<<i- 


*^NO    ■*0n»Om    h    ci   ion©   CO  r«  »o 


IOm    h    ci    lONQ    C0r«»OQ    M    i*-COm    OnO    OnnONO    COW    CO»O00    COm    Onm 
r-00  p-r»c^vooO   t-oo   OvOO  lOOO   r»0   c^oovo   -^ionOnonoOOO  iOno   •<if 

g  ONqvOvcyvONCi  c«  ci  locoqoq  c^  m  »or^iOM  m  MooNq  ci  onm  ci  cinono  ^t7 


g  o  o  o  o  o 


>hC«C«mcOC«mC«C1C0«C0C1mC1mCIC««C1CO«« 


t^OO  CO  00  00  ( 


I  loioiovo  ONCog  Thcoioci  ovooo  r-ij-aNaNMOONO  o  cinooo 
INO   c^NOOO   r-00   OvOO  »O00   r-0   r»c^NO   -^ioiOno^^O   Onnon©   ■* 


gqvqoqqiqvqqMioMqooCTMTi-i^Mooio  r-oo  m  o  r*  o  «  cono  co  eo  co 
gd'^ddOMMMMciciMeociMciciciciciciMciMcic^cicicicic* 


COOnOnOOO    ci    OnOncOCINO    r*Q    »O00    O    O    O    -^lOW    »O0nO    m    «00    t-M    rfr- 
r*  c^oo  00  r^oo  no  ionO  oo  r-oo  O\oo  -^  Ovoo  0  oo  oo  r-  T^vo  no  no  no  r*  On  no  r^  »o 

'  M 

OvOnoo  i>qv'^*-q  q  iom  Ovc^q  ci  cioo  cinoo  r»oo  loo  r*o  o  coc^cocono 
dddddd^MMCiMMCociMciciciciciciMciMnciciciciciM 


^oc^M«'<^^nlOMQvO'U■1^0MOc^^np•or-c^Noc^c^«•-''^T^  ovno  t 

^r»0000000000NO   mNO   r»0000    O\r-ioa\00   OOOnOOO    rfirjNONO   >ono    onio^ono 

g  q  qNoq  1700  c>qvqvcoc3Nqoqoq  p-woq  «  co  «ooo  no  »o  os  c-00  c^  "-;  »9  c?  «  r- 
gMddddddd'^MCiMCiMMCiciciciciciMMMMMcicicicici 


'^NO  iO«  cOiJ-iOGO   "i-r^^O   CI   r-cOM   o   -^  o  >om   ci  io«   m   onno  co^o   'nC^ 
^r^r^OO   O\0000   c^nono   t>r^0O0O   r-ioO\00   OOOOO  p»"*nono   iO"*no   OwO   t>»0 

g  cjNoq  f7*7^f7^o\M  qtqoqoq  ON»^Nq  m  coci  r«  cono  on  lo  onno  o  -*  m  <^  co 
gddddddddwMciMCiMMciciciciciciMMMMMcicicidci 


Ov  "J-  w  CO  o  Q  0\  't  ij-NO  o  <*  «^NO  o^oc^QMClc^c^MO'^  ^^no  oiNO  c^  n 
r»r-00  OvCO   O\r*NONO0000000000  lONOoo   00000   r-iONO   »ONO  10^0000   P'r' 


g'  qNq\i>NqoqNqoq  eocoioci  onno  -«*■•-;  onm  com  m  -^^-nooono  000  c^o  coci  co 
gddddddd>^»^Mci«cici*^McicicicociMMMciMMcici«ci 


$ 


c^  CO  <^i-  IONO  t^oo  a  o 


CTCO^^ONOP"OOONO»-«CICO'<^lONOP•OOONOM     3 

«M«M-H.«^^c«ClC1C1C1Clc^«c^«coco« 


Digitized  by 


Google 


132 


H.  MOHN.    METEOROLOGY.         f2ND.  ARC.  EXP.  FRAM 


I 

(fi 


S 

s 


g\qao  17  CI  co-^-^vo  col7a^ooo  «  acoi^i^  r«cq  w  comoo  c9»on  ( 
g  ci  «  coco4ci  ci  44cncococo««4cb"^cncO'ii-44cr)c6'4'»o« 


1 

^MCiQr^ac«^Ot^C*r- 
j£^i^vo  aoooo  loioiooooo 

Ottooo  t^io»nr*oooo  r»OvO*OvONr*r-vo  O^»oo> 

in 

0 

gc^ciiomocioaoo 

0   CO  r»  CO  c«   cooo   M   0  00   CI   CO  0   Onoo   -^  «-•   C<   m   t^ 

5' 

g    COCO-'J-COiOCI    C0C1    'i*-'«J- 

n-C0'««''^C0C0C0"«»'''hC0'^"*"*C0C0"*"*»O-<-"<r 

CO 

j5 

^•-CICOO^ClCOlOlOO 

Sr^vo"vO    '♦lOvOOOOO    OvOO    OvOvOvOO    r«»OOv»OvO 

CO 

00 

g  CI  0  CO  mvo  CO  c^oo  i^  « 

O^OWciwior-MOeOMCicooco  cooo  CI  P-OO 

s 

1 

g  crxn  '^  ^  en  (%  c«  ci  cO'*- 

^co'^rfcncncfi'^yi-^yt'^^'^^'^com^-t 

CO 

j3 

^00   c^-i   OsQt^M    ^M    Ov 
(£,NO    ^O^O00  00    iOnO    >0  iOOO 

"♦CI   Mv^   loior^r^  mvo   OCOO   0   CI   com^-   0 
Ov  r*  r-vo  m  m  m  r^oo   Ovoo  00   Ov  Ov  Ov  r*vO  00  NO  >n 

ci 

£ 

g  1000  Ov-^  r^co«    at«-« 

M  M  ►-   "♦lo-^iooci  lOM  ovci  0  «nci  M  cor-ir. 

00 

g  coci  en  -t  en  a  cocq  co-* 

'♦•'♦•^C0C0C0C0C0"«»''*"*C0'«<-"«1-C0'«*'-<-»O-<--*- 

CO 

i>?'5>s§£!;s'§,S5; 

000    CI    QOOOO    COmOvt^OviOr*  t^OO    CI  00    CO  0  vo 

Ov  (^  1000  -^  mvo  0000000000000000  r^vo  oo  vo  vo 

CI 

ci 

r- 

g  i^  aoo  »OQO  'U-oo  a  CO  CO 

M    Ov  >♦  0    COVO  OOCOCICOmONmOc^CICO  '♦no    r^ 

00 

g  cbci  cb4cbci  c«  mco4 

■^C0C0'^C0C0cb"«i-'^-4-"^C0"^4c0"^'4'»O'^-<- 

CO 

n 

^  Ov  10  CO  ci  ^o  c«  cooo  00  m  o\  i^  »o  o  00  coNO  Ov  »o  CO  avo  r-  c«  a  M  0  «  '^VO 

^r^iOvO    OvOO    lO»OlO00^O00^O    >OvO    »1-'0    "tf-OOOOOOOO    t^OOOO^O    I^t^Ov^O    «0 

g   r-00  ^0   ^O\»OP-0   P-r* 

M   0  »ovo   Cir^C|x*-ci-cor^CiMVOMO   conO  vO 

CI 

ov 

g  coci  <i-<4-coci  ci  cbioco-^'^cococbcoco<<^<^'«j-'^eO'«-'^eO'ii-'ii-iO'.r<^ 

CO 

2: 

^  0   -^^   QvcO"«»'ON<r>r*cocococo\p   cioo   0   lOCOQ   CI  p-r»r*oooo   «  r*cOM 
(£,00  vO    "^OO  00  «0    "^lOvO   lOOO  ^O  VO  0   »00    '♦cooo    O\00   r^OO    r^OO  NO    r^oo    i^>o 

g   O^coiOO   r**^  irjO^r-c^ 

«    t^  -  00    cooo    l^  CO  0    CO  «    0    M    OvVO  00    M    ►^    r-oO 

00 

g  cococo4cococi  c<  cocb^co-^cocococi  ^-^^'^-^^chcncn^ih-t''^ 

CO 

^ 

^vo   --rvO   lOCi   Ovr-o   «    ■♦COi^oo   COOO   r-cor-awoo  «or-Q^   '^  *n  *^   r^0\ 
^  r-vO   cooo  00   in  Wi  in  t^  m  c^co  «   t^  lovo   "^OO  00   Ov  r-  r*00  00   r*  r-  r^oo   r*  ■<• 

00 

0 

M 

g  0  0  ioa\»O0Nr*r*r*  ^00  O^oo  r-  m  c^oo  coci-^Or^OO^-^OO^'^r- 

s 

g  cocbci  cococ^  ci  ci  cbcococbcococococi  ■^•^4'4-cO"^c6cO'«i-"^»nirico 

CO 

S 

^  -^foo^  •^  «  coowo  c^-^ioioiococovpoo  ar^«  »Ot^C«  ^-<*-c«oo  OvO  r- 
j£^  c-55  ^00  CO  \o  mm  m  aoo  oo  vo  i-^o  vS  moo  oo  o  «>ao  on  0\oo  oo  c-no  v5  m 

q 

-♦ 

g  00  t>oo  oovo  o^o  cioo  -^  0  r*oo  00  »o  r*  "♦  CO  »-•  cooo  OvO  cococpci  t^f^cp 

0 

r* 

g  ci  ci  ci  cocococi  cocO'4-'«i-cocococococo-<-'4'"«i-cocO"^"^cO'4-'^"^'4-"<' 

CO 

^ 

j£^S    ?•  SooO  CO  VO    10  "<*■  lOVO  00    r«vO  NO    t^vO    lOOO    aoO    OS  Ov  OvOO  00    OVOO  S  00   in 

g  coi^ovvo  toci  co»n'<*-i^Ov'*vo  cocino  "^ci  ■^o^q  «  •<i*-vq  m  t^coini-  ci 
g  ci  ci  cococococi  ci  cofocococooo'<i-coco4444"^4coco44"4-io4 

CI 

CO 

g£^r.SaSop-t^ioioiooooo  SvoSaso  «ooo  ovoooo  OvOvoooo  r^c^c^oo  m 

gvooq  cp-'j-iovq  CI  q  com 
g  ci  civd  cocococi  cocO'* 

00    t^iOOvOvP-iO*-"    -^  -*    OvCI    cooo    CO  0    lO  CO  «    CO 

00 

C0C0C0C0C0C0C0'*"*'*C0'*"*00C0'^-<-^lO'^ 

CO 

S3 
CI 

^^?.K?^?.<5  SS  ZS.S%^S^S^i^S'^S?iS.SS^  ss  &« 

"♦ 
r- 

g  -"i-oo  ^  *7  "f  0  *?  "T®  9 
gcicicicbcb-^cicbci  ■^ 

0    CI    '♦M    »-^vO    lOM    M    t^M    COCOOO    CI    r-lO<^CIflO 

?. 

'♦COCO"*'^COCO'^<*CO"*'^'^COCOCO'^<^IO'^ 

m 

>» 

M    p»    en  ■^  iTiKfi    r^oQ    OvO 

M    d    CO  -♦  lOvO    t^oo    Ov  0    M    CI    CO  Tl-  iftVO    r^QO    Ov  0 

§ 

CICICICICICICICICICICOO 


Digitized  by 


Google 


1898-1902.  No.  4.) 


HUMIDITY. 


133 


-  II 


g,   OvOO  00  O   r-  On  0\  O»00  00  00   r^  r*  r~00   r^  r-  Ov  C^  CTv  Q^OO   0\ 
g  civqoq  '^vq  ion  ctoo  ci  a>^ij-'«f'^t-oO'«*-oq  t^^pvo  ^•^ 


'  9 

00 


^  a  -«*-  fovo  r-QN«  Q  CI  Q  con  co'^t-oon  ma-i-o  •-  '^co 

^  OnOO  P"V0  vO  no  On  OnOO  OnOO  00  O  r*  Onn©  C^OO  On  Ov  On  On  0\ 

g  cor*«ooo  COO  "^vq  r^'^ov'^q  cooo  q\-i-t>oq  coup"-;  q\ 

g    •^'4-'^'^'4''T'«i-'<i-'4-»n'^"<i-"4-'^4cO'^'«*-4'4-4iO'4- 


g  -^00  loq  iocouo«ooq  coc^iONq  inr-ONOooooq  "?r7't*9 
g  '«ii-'4-'^uo<ii-'4-4'^-^i/)44'<j-"4-'^cO'^"^"«j-"«i-'^'4-»o 


"   p|   ONC1VO  lOO   coo   Ovr-QOO   '4-vOvQOO   COOO   oncivo   <n   ^ 
J^o^p-^n^s\o  c-oooooooo0^ooooar*ONr-oo  Ovooco  c- 

g  '"^q  q^ciNq  ioi>r*vq  ci  q  "^'^onon*^  onoooo  coto»^M 
g  >«ocbuS4-4"4'-«i''^io»o^'«}-"«i-''5-tf>4-'*-4'^4>»o 


^   Q   «   OncOOO   r-O   C0'^r-»o»-   lOVOvQ   ^On'^iOCI    -*-)pOO  ,_^ 

'       ^ONOOior*r-oooooor*ooc^r*ooooo»ooooj>ooooco'^oo  lOO 

I 

I!      6^^'9^^'T®9  9^'T'^*9®°9^'9°?vqr"oq'i*-ixco  lo* 


^CliOf^OOOOO»OCO«^iO"^"«*-'^VQwiOVO»OiO»Or*CO     o 
Q^  OnOO  •->  r*00  t^  On  t^VO  =0  r-NO  r*  O^  O\00  00  t^OO  00  00  00  On   jOO 

g  •^i>>qoq  looq  o^'Ct^  <^  "^vq  t7q^  "^^  1700.  00  "?®  1"       °o' 


Noon 

0 

d 

CI  i^vo  0  000  0  t^^t^miomcO'TCOioQcor-gci  co 

ONOO   1000    On  c^OO   r-00  00  00  n©    r-  Ov  On  c-OO    OnOO   r*  On  On  On 

Ov 

ci 

00 

F 

■<i-r-T^r»ci  loc^oo  ^  0  a  iO'^ono   -^no  ci  r*t-t^vooo 

o» 

g 

^^^^u^^^^u^iOio<<t<<«-ir)«4-<<«-^iO-^'<«-«4--^iO 

-"l- 

J3 

d 

Ci   lO^O  00    ONO    '^'-nOn*-    COCIiOr^a    Cl   r^OO  00   00  a  c^no 
OnOO    P-VOOOnOOOOO    r-aO\000000    Onc^OOOOOvQOOOOO   ^ 

10 

S 

0 

H 

Tht^OO   coc^o   «   i^iOOvMNONOOO   »OCl   c^O   t^c^r^p-O 

r» 

g 

-•^-^^^"t^yn^^^xn^^-t^^^^yri-t-^-^yn 

"i- 

CO 

0 
d 

0    Cl    «    l^CI    t^NO    OnOn-^nOnO    l>P-iOiOC«    C^iOO    «OM    >-• 
r-  OnOO  OO^OvOOOOOOOOO    On  c^OO  OOOOvO    O\t^ON0NO\OvOs0N 

CO 
00 

g 

couoc^   r»ONO   Onp"'^'^   ■<1'CO»OOncOm\o   -^-'J-r^ONO   t^O 

I      E 

•^•^»0'^'^'>^44'^»OiO'«}-4'i-'«i''«i''^'^io4>0"^>»0 

"* 

On 

^ 

I         g0l-iO^O'^NONOC0000«NOl-0ClNC0000NOC1NO«OC0 

g44«o4>4io444«o44io-r>4io44«0'ii-4»o 

A 

1    i%Zo.SS^^^S'%.^'S.^l.S^^'^'S^^^SSS'% 

00 

B  ^ 


CI  M  NO  NO  ^  "^  M  Ovoo  M  io>r»ci  <^  t9^9^*^9^"t'"?'^i 
4iO'ii-4>44co4>o4>44>444>4'«i-4«o, 


CI    QOnOnOn-   Onnq   -i-oo   r*ONiOC«00   "^i^no   '<^lOr*'<^'^    4 
•  On  O*  r-oO  nO   OnoO   On  c^oo  00  oO  00   r-NO   r-00   Ov  Ovoo  00   On  Ov  00 


g  10  CI  »om  ONNqvq  coc^oo  q  'f'^^  •-.  f?  c.  00  0^17  no  -^Nq  i-i 
g  444»o4444co4io44-i-444444444io, 


CO 

CI 


Digitized  by 


Google 


134 


H.  MOHN.    METEOROLOGY.        [2nd.  ARC.  EXP.  fram 


00 

II 

u 

vo 

i  II 


I    s 


c 
o 
o 

2: 


^  o  «  gcocoo  «  •♦•od 

^  r*  On  OvoO   lO  r-oo  00  00    00 
g  00    lO  0^^0    »/5  lO  ^  ^  O     »^ 

g-Moddddd^    d 


'    »0  OvOO    Q  00    l^  CI 
i.vO  00  00  00  r*  r^oo 


00  00   r^  00 

6  ^1"9^  '^•^'^  »ooo  "S 
g^^MMdddddd    d 


'    »0  't'C    «    CO  -•    «J-  «  00     "^ 
^VO  00  00  00    r^OO  00  00    t^  00 


00 

g    P-'*^>0    lO'U-'^J-  lOOO 

I^ 

gMMHidddddd 

0 

•^ 

^NO  00  00  00    ?•  t^OO  00  S 

M 

00 

^0 

Q     t^   -t  n     P-NO     "<*■   1*-   "^  t^ 

« 

r* 

gMMMdddddd 

0 

0 

^    0    lOiOIOiOCOCOM    lO 

j£^  t^  p-oo  00  r*  r-oo  00  00 

s 

■^ 

g*^0   r^-^iovo   lOCOiOiO 

g-^^OOOOOO 

0 

Q^  t^  r*00  00  r*  r*oo  00  00 

i 

"^ 

g  n  00  so  icNO  to  ^  ^  ^ 

?. 

g^MMOOOOOO 

0 

. 

"5: 

w  '«*-«r»0'^CICO»od\ 

Q^  \0   aoo  c-  r-oo  00  00  I  r* 

g  OOiOVD'O-^J-'^J-iOCOt^ 

g  MH^ddddddd 


^  lOMOOiOOvON'ifiod 

j£^       vo   Osoo   t^vO   r-00  00     r^ 

CO 
g        00VO00t^iO'^'««-'<h00 

g      M  M  d  d  d  d  d  d    c 


00 
"         ONClMQr--i-i\o     d 

Q^      loaaoO'Ooooooo    r^ 

g        r-  r*  r-*o  in  ^  xn  -^  €0 

g       ^>^666666    6 


lOCI  OvW  co-»«-co«o    & 
vo   aoO  00  vo   r-oo  00     r* 

r-r-t^r-iO"«*--«i-^oo 


^  OOC1COH»OiO'<i-00' 

^  r-  Os  a\oo   lO  r>oo  00    r* 

g  00  tooo  r<vo  lo  -^j-  "^  00 

g  ^^666666    6 


^  cigoocooi^coco 

f^  t^  Ovoo  00  lo  r*oo  00 

g  a^ooovo^o^Tf-^-- 

g  ^*^666666\6 


en  -^j-  lovo  r-oo  ov  0  -    « 
wcicinciciwcococj 


CO 

o 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


135 


00     ' 


1 

^  CI  M  r-coci  a\vo  co»om  osioioNO  »0'«<-a\^  o  ovc«  loovo  ovOv'-'  o\r-oo 
Q^  Ov  0\  r-co  m  »o  r^oo  vo  P"  «^oo  ^O  »n  c^  r*  r*  r^oo  P"  t>^  oo  t-  i>  t^oo  vo  r-  r- 

CO 

to 

p- 

S 

g    C1    COmi^OviOiOOO    COC«    >P-TfVO    '*COei    C0««    ThiJ-CI    «    «c«    COCOCI    ^,? 

g  M  M  6  d  C5  d  d  C5  d  c5  o  d  d  d  d  d  d  d  d  d  d  6  6  6  6  6  6  6  6  6 

0 
t— 

4 

p- 

J3 

^  cp^iO'^ci  M  0  -^inM  lovo  0\vo  »ovo  0  coco  aar-o  loaovQ^ooo  Ov 
g^  OS  OS  r*00   •ONO   c*00  vo   r*  p-00  ^O   ri-  r*  r-oo   r*  c^  i^so  vo  00   r*  r*  r-OO  vo   r^  r- 

0 

g  CO  en  to  r^  lo  lo  looo  'U-cqcop-'^io»oco«cr>coci'^inc«coc«c«cococ«M    ? 

^>^>^666666666666666666666666666  6 

0 

~co 
p» 

^  ^  n^  ^  ^  <^  iposc^co  r-iovo  «  •-'00  oovo  0\o  c^Q  coaoNOs'i-oooo 
Q^OO  OnvO  00  lO  lOvo  r»vO  vO  r-00  v©  lO  r*  r»oo  CO  t-  p-  p-  r-oo  p-  c-  r^  r»vo  c-  r^ 

« 

g*    CO'^iO^O    iO'<hinp»'<«-00«r-iOiOlOC0«    COCI    C«    yt-^O    CI    C«    «    C«    Cl    COC«    M     ? 

^^>^66666666666666666666666666666 

1 

j3 

doo    Ovi-iVO    avOvO    OOOVO   C^'^'^O   lOiOOVO    COOSM    M    0    "^OvOvOO   tooooo 
^00  00  vo  00    lO  lOvO  00  'O  <0    p-00   lO  lO  t^  C-OO    C^  r-  I^  1^00  00    P-  l>  c^  c-vo    c^  r- 

CO 

p- 

^ 

g*  ij-comvovo  rfvovo  iococor^»oin»ococ«  cocoa  -^vo  c«  coc«  ci  «  coc«  c« 

to 

Q^^6666666666666666666666666666 

d 

^ 

^    «    M    p»  t^  r-oo  vo    «    C0»0  00    -^00    Osu^OsMVO    <^Oi«    OsOv^OOnOvP-CO  l>00 
Q^oo  Ov  »ooo  »n  -^vo  00  00  vo   r-00  lO  CO  r»  p-00   r-r-p-r-r^r-r-p-r-r-r-p-r- 

CO 

''*■     , 

g  lOCOVO   lOVO  lOvOVO  iococor-iO"*ioeoc«   cococ«   cotocococi   eoci  COC«  M 

to 

i 
1 

^^^6666666666666666666666666666 

d 

43 

^00    OsCI    m«->0N»O0    lOVO   tooOVO    ^"*0    O    OsO    O^VO    O    '-'    0    Ov^OO    OvOOOO 
ji^oo  00  lOOO  V  rfvo  00  00  vo  r-oo  to  ^  c-00  00  c-  c-  p- r-oo  00  00  p-  ?  p.  p.  r- p. 

^ 
4 
i^ 

CI 

g'  lo  covo  "^xs  lOvo  NO  Th  CO  CO  t>  M  -^^^o  coc«c«concivocoacqeo««nc« 

^ 

^^^6666666666*->66666666  6  6  6  6  6  6  6  6  6 

0 

1 

w  M  Moooo  «  M  Thio-  c^^o  to«  o\ONC«  M  0  Qva>*fO\M  0  avo  OsOsOOOO 

j£^OsOsiO00    P-IOVOOOOOVO    l>00    lOCOOOOOOOOOvO    r-P-t^OOOO    t^P-P-r^t-P- 

■oo- 
to 

p- 

^ 

g'  -^  CO  p-  ^  c^  lo  c^vo  vo  CO  «  p-  to  -^00  CO  CO  «  CO  N   covo  C1C1CIC0C««C1C« 

'O 

^^^^6666666666666666666666666666 

0 

^ 

^OsCTC^WmiOi^'^mvovO'OQn  -4-00    ClOOtO"-    atOOv*^    MOO    0    ONQVO    0 

j£^ao  osoo  00  00  tovo  00  00  vo  i>oo  vo  -*  aoo  p-  c^  c^  c^  c^  c^oo  oo  p-oo  p-oo  r^oo 

0 

M 

1      g*  c«  CO  Ov  -"^oo  -"^  t^  lOvo  cocivovo  ''i-acocococoei  covo  coconcicicicqci 

vo 

^^^6666666666666666666666666666 

0 

j3 

^*    Ov  M    CO  P-  CI    ONvO    0    CO  "<*-vO    ^CQ    CO  <*  Cl    Ov  CI    -^  0\  vO    OwmcOOnOiOnmi^ 
^OO    Osoo    t^OO    "*0  00  00  vo    p-00  vo    "*00    P-  P-  P-  r-  t^  P-  p-00  00    P-  r-  P-  P-  P-  P- 

p- 
to 

p- 

00 

1       g*  s  CO  M  looo  -t'C  to  r*  CO  CI  NO  so  rfoo  '^cicocodcivococoeieicicocici 

r- 

1      ^<^^^666666666666666666666666666 

0 

JS 

1 

!         ^    OnCI    t^OOiOO    0    M    -"^-P-iOiOCOiOCIiOvO    m    «    QVOOO    COCIOOr-OSM    QVO 
j£^00    OS  to  C^OO    tOvO  00  00  NO    t^OO    C^  "^00    P-  C^OO    p-00    C^  l>  p-00    C-  1^  t^flO    P-  P- 

lO 

p- 

^ 

g    CI    d    OS  toco    tOVO    ThiOCOCIvO    t^'««-r^'4-C0CI    '^Cl    COiOCOCOCI    COCI    COCOCI 

VO 

§^>-*6666666666666666666666666666 

0 

^ 

^   OvCI    OsO^tOVO    MOO    <*l^00    CI    "i-yO   ONVOvO'OOO    000    CI    M    M   lOVO    OsCI    civo 
^00    Ov  r-  t^OO    to  lO  1^00  vo    p-oo  vo    I*-  t^  P>  t-  P-  p-00    P«  P»  r-00    P-  P-  p-00    P-  P" 

to 
to 

p- 

-^ 

g'    CI    CI    M    »^00    tOVO    tOP-C0C|VOvO    -<*-r-COCOCI    CI    CI    CI    T^COC0CI    COCI    COCI    CI 

VO 

^^^^^^666666666666666666666666666 

0 

1 

ri      1 

^'ovClcoOP-coc^r-'-    <^l-tOMClC0Mio  c^vo   CI    OOO    "^t^OvO   aOiO   CIVO 
j^OO   OsOvOOOO   toior-oovo   P-OOOOVO    r-C^P-C^C^OO    P-P-vOOO    t^P-C-OO   C^P- 

-* 

vd 

p- 

c« 

g"    CI    M    CI    tOOO    tOlOiOP-COCI    IOP"^VO    -^COCI    COCI    CI    ''J-^OI    CI    COCOCOCI    CI 

VO 

^^^^666666666666666666666666666 

0 

Q    1 

M  CI  cori-too  p-00  ao  M  CI  co<^iovo  t^oo  ao  -  ci  co-^-tovo  i^oo  a  o 

«MM«MH^N,MMMCICICIC1CIC1CIC1CI«C0 

c 

5S 

Digitized  by 


Google 


136 


H.  MOHN.    METEOROLOGY.        [2x0.  arc.  EXP.  fram 


E  ^ 

I? 

2  b- 


73 


"  00    OvOO    Ot-iiOQOvClO^O    0000 
^  t^  t^  r-oO  00  00  CO  r-00  c^oo  'O  'O  ( 

^66666666666666 


I  CO  (S 


■♦00  P"00  >0   Ov  O  r*  ^  CO  • 


OOCOClMMClMMr^O"*-  O\00    lO  COOO    r-     "<- 

dodddddddMOOMMi-^ddid 


g^  r*  r-  r-cO  oo  oo  oo  r-oo  00  00  lO  r-oo 

g    n    C0«    Cl    CO"*COCOCOC1    CT    COCOCI 

^66666666666666 


P  NO   OvOO  00   OiOO    COWOO    '^QOO   coci    -oolov 
00  r*  r-  r*  t^  r*  c*  t^\0  00  oo  00   p-  On  O*  O^OO    r* 

cococin«-«nMeivoO'^r*  looo  P"00  oo    -^ 
666666666>^66*^'^^66    6 


^    t^OvONO^COCOO^Ov' 

d' 


CI  enci  «  "«i-co«  cO'<^coc1  «  coci 
dddddddddddddd 


t^  t^  c*  r»  r»0  00  00  00  00   O*  On  Ono 


CI  00  CI  ►"•-■«  CI  CON©  o  "^  ^m  «  vo  aoo    «ii- 
666666666^666^*^666 


c^  o  Ov 

■  r-OO   r^ 


00  00  r»  r-oo  00  i^nO  'O  oo 


O    COmOOOOOOOO   r*io 
ci0>O00  r»r*r-»p-r»~ 


ioociiooncion«*-oc> 
lO  Ovoo  00   r-  OnoO    OnOO     r* 


g  CI  CI  cooO"*cocooocococi  CI  coci 
^66666666666666 


n^ClMMClMKItOo 

666666666* 


"j-coci  d  ooooo^ 
d  d  M  ci  ci  d  d    d 


'"•  11 


"«    I 


>  ►-oo    aM>O0    «-•    CI    t^aONCI 

>  00    P"  t-00    C^OO  00  00    t^  lO  lOOO 


gCICICOCI-'^COCOCICOCOCICICOCI 

^66666666666666 


Sip  OnoO  00>Ooor»iO*^0>»ceOOCi-0    r» 
NOr*r^r*r-c^t^iOONNO00r*O\aOv00    r* 


Ci^CiMMM^MioOr^^O^-^j-OvOvO^    if- 

666666666*^666^^66    6 


*5  OnOoooo  t^p  r*\p  "-too  -^o^^  CI  CI  coco 
(OOnOCO   r*r*p-00   r-vo   On*O00   P"OvOvO\00|r» 


g    CI    CI    COCO'^'^fCOCOCI    COCOCOCOCI 

^66666666666666 


ci"^"*mm«-»cimvoo>ociov»oo  ■♦oo  I  m 
666666666'^666^f!i'^6\6 


1 

^00    t^P    CO-Z-nO^*^    •-    M    ►^    r^irjOO    P    •♦•-OOOOOO    C^t^-^O    »ONO    ■♦COCI    M    CI 
,        ^  r*  c^oO   c^OO  <^   r-00  00  00  oO  vo  lO  r*oO   r^OO   t^  i^  t^  t^  ^*^0   On  r-00  r^OO   Ov  0\  r* 

00* 

g    CI    «    COCOCO>'^COCOCOCI    COlOCI    d    ■♦■♦•-    M    CI    «    ^    \ri  0    C^COO    "♦r»»-«    lO 

♦ 

^  6  6  6  6  6  ^  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  *^  6  6  *^ii  *^  *^  6 

d 

Si, 

^  00  00    ON  ►^  P    ■♦00  P    «    ^    M    CI    ♦cop    CI    pOOOOvO    lOP-O    OvvONOmOsCI    CIOO 
^  t^  r*  r^oo  00  00   r-co  00  oO  00  vo  «0  r-c6  ooco   p-r*r*r-r-r-  r-oo  oo  P"  r*  On  Onoo 

0 

g    CI    CI    CI    COCO^COCI    COCOCOCOCOCI    CO-^^M    CI    M    C0«    lOOvM    •♦0n*O    '♦CIvO 

Ov 

♦ 

^666666666666666666666666^66^*^^6 

d 

1 

^ONOkpPpCir-pM«-.00Ok00pp»-iP0000NO»Or-vO000r*»O»O'-MOv 
-j^t^t^OOOOoooo   t^OOOOOO   c^P--<*-0O000O00   r-r-r-r-r-r-t^OiOO   t^vO   Osaoo 

CI 

dv 

gCICICI0OCI'<«-1'CICpClMCICOCICO'*'d-CO'-'«CI 

^666666666666666666666 


MiocjNcp'^aiocpqa  ♦ 
ddd^ddciMi-id   d 


^  Ovov-^  c^o  cor^pp  coap  »ot^p  p  ci  lor-t^co 
^  r*  r-oo   r*oO  oo  p»00  oo  OO   r^co  »o  r-co  00  oo   t>  c*  r-  r- 

gCICICOCICI'^'^ClCpCICICICp'<fCICpCOClH^MCI 


r»  r^OO    OnoO    P"V0    Ov  Ov  < 


M    CI    Ov  CO  -"iJ-OO    •♦  CO  CO  O* 


gOOOOOOOOOOOOOOOOOOOOOOOOMOOCIi-i 


"^00    O    mOO    O^C0C^ 
p^  r*oo  00   t^  r^oo  r* 


P    C^^p    OvOvVOvO    mQ    «    t^OO    t^OWO    r-OCONO    C-mCI    CI    CI     d 
CO   r>00   r-  r*  •/)  r-00  COoo   p-r*t-c-r*r»ON  OvOO   i>nO   Ov  Ov  O^  00 


g»-CIC0CICI^^CIC0C0CI«C0C0CIC0^CIC»MC|H«Cl0CI-^OiC0»O«OO»'«h 

^66666666666666666666666*^*^66^^*^*^6    6 


r-  r-  r>  i^o 


OvOO  00  vO    On  Ov  ( 


gMCicicici'«*-iocicoco«cicococicO'^ciMMCiMcir*ci   '♦00   ^  ■♦oo  t^   "♦ 
^666666666666666666606666*^66^*^*^6    6 


«    CO  >♦  lOvO    C*00    Ov  O    M    CI    CO  I-  lOvO    r-00    Ov  ( 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


137 


&H 


O 


c 
o 
o 


i) 


r  00    Ov  9^00  00    OSOO  00  00  CO  00  CO    r<*  C^O 


O  »CC0«OC1  ■^-■'I'W  CI  M 


B  o 


mOOOOOOOOOOOOOOO 


0«M«Mi-iM«cococoor5«    « 
6  d  d  d  d  d  d  d  d  d  d  d  d  |  d 


>  1-0  0\-i   o^*-  o 

>  00  00    C-00  00    >'0    r- 


r^  r^  r*  c^oo  < 


a-^NNO  ci  '<«-'«*■«  COM  M 


gOMOOOOOOOOOOOOOOOO 


M  M  T^  c<  CO  CO  t 


oooooooooooo 


)  00  00  00  00  00  00  ^v 


r»  r»  i^  1^00  00  00 


CI  M  M  avo  ON 

00  0\   O\00  00  00 


gOOM    OvfCliOC*    COtOCI    CO 


OmOmm»h»^mm«C0C«C0C0C» 


gdMddoodoooooooooooooooooooooooo 


'ONClClMdOMCIOO'-t    1"  P    M    «    O    ^  Q    0\  O 
vOO   On  On  OnOO   OnOO  OOOOOOOOOOoooOoO    ^vo  vO   r^ 


Q    M    On  uo  On,  M 
On  On  00  00  00  1 00 


gOOC«OC*«iOCTC« 

^6*^^66666 


tOCICOHlCTMMSOM 

6666666666 


0    0    0    0    0    0    0 


•H    CO  CI    CO  CO  CI  '   CI 

6  6  6  6  6  6    6 


^ONCiMgciM«o 
p^OO    On  0\  OnOO   OnoO  oO 


giCMOOOCIvOClCl 

^6*^^66666 


00000000    I^OOOO^O    »OM 
»OC^C0C<C0CIC<S0 


^4-  >0  1^  On  O    0 
■  r»  r*  t^  r-00  oo  < 


i  OnOO  00 


oooooooooo 


0    0    0    0   0    0 


M    CO  CO  CO  CO  c< 

6  6  6  6  6  6 


Q^OO    OnOO    OnOO    OnCO  00  ( 


'^^  lO  r-  ON  Q    O 
>  r>  t^  r»  r»00  00  < 


giOMOOOCIvOCICI 

^6*^*^66666 


-"J-ClCOdCOCld-NOM 

6666666666 


000000000000:0 


^    O    M    ^    On  -i*-  O      

d.  On  On  OnoO  00   OnOO  00  ( 


t^  p-  r-»  r-»  r*o6  oo  c 


g    lO  O    w  00    COVO    CI    c^ 

^6*^'^66666 


uocicoc^ctcicinom 
6666666666 


0    0    0    0    0    0    0 


M    CI    CO  CO  CO  CI 

6  6  6  6  6  6 


"  gaooNTfci  -1-omciNO  m  coo  o  ^vo  v© 

Q^  OnOO    OnOO  00    ONOO  OOOOOOOOOOOOOOOO    t^  lOvO 


>  00  00   On  OnOO 


giOONOOOCIvoClHt 

g  d  d  M  d  d  d  d  d 


lonoocicoci'-it^OM 
6666666666 


0  0  0  0  0  0  0 


M  CO  CO  CO  CO  CI 

6  6  6  6  6  6 


'^d.-.MMvogioci 

Q^  OnOO  On  OnOO  OnoO  00  ( 


p-  r-  c*  r-»  c^o 


>  O  CO  CI  M  NO  On 

>  00  00  Ov  OnoO  00 


g  VO  00  ONOO  co^o  CO  CI 
^66666666 


ThdCOCICICIClM 


00000000 


0      M 

d  d 


o  o  o  o  o  o  o 


HI  CO  CO  n  CO  CO 
6  6  6  6  6  6 


g  r-  CI  onno  avo  o 

OnOO    OnOO  00  OO  00  00  ( 


lO  r-  On  Q   Q   O 
•  t^  r-  t^oo  00  00  ( 


g  »OP-0   r^-^toco*-! 

^66^66666 


Tf  CI    CO  M    CI 

6  6  6  6  6 


o    M 

d  d 


0    0    0    0    0    0    0 


M    CO  CO  CO  CO  CO 

d  d  d  d  d  d 


d.  ^* 
^66*^66666 


p-  t-  r*  r-  p-o 


"«■  CO  CI    CI    CI 

d  d  d  d  d 


o    M 

d  d 


0    0    0    0   0    0    0 


M    CO  CO  CO  CO  CI 

d  d  d  d  d  d 


g   ^0\«N0   r^r-O 
Q^  OnOO  00    OnOO  00  00  00  ( 


g    P-l>CIOO    COf-i-M 

g  d  d  M  d  d  d  d  d 


•*-  CO  CI  CI  n 
6  6  6  6  6 


o  o 
6  6 


0    0    0    0    0    0    0 


M    CO  CO  CO  CI    CI      CI 

6  6  6  6  6  6'^  6 


M    CI    CO  ^  lOvO    r^OO    On  O 


«    CO'^iOvO    r^OO    OnO    •-    CI    CO-^iOnO    r-00    OnO    m'S 
H.«Mi-i«MM^CICICICIClCICICIC1CIC0  COl  « 


Digitized  by 


Google 


138 


H.  MOHN.    METEOROLOGY.        [2nd.  ARC.  EXP.  FRAM 


tJ       ON 

VO 


^     &. 


o 

> 


d 
o 
o 


4 

^  a  r*  lo 

S    C^  ON  C^?vOO    0    On 

ei   "♦lOr-vo   CI   0   cor^Ovr^vo   0   CO 
r-  r*  p-  r»oo  00  co  oo  r»  r»  r-  r-00  P" 

0 

c8 

s 

d  VO  coco 

CI   CO  r-  tovo  VO   Ov  s 

coci  CI  CI  acoij-iOM  CI 

•-    >-i    CO  "«»•,  Ov 

B  0  M  M 

CImOCICICOms 

6666666666 

0    0    0    0 

6 

^0 

^'  3-00  M 

r*  CI  m  CI  r*  CO  On  05 
r-00   On  r*  O^OO    On  ^ 

y)-  lOVO    M    «    M    ^  00  00 

t-  r-  r-00  00  00  00  r-  r- 

r-vo   Q    "^ 
r-  r»oo   r- 

CO 
00 

g    \0     M     M 

civo  r-co-^ft^cos 

ci  CI  cioo  cO"<*-»nM  CI 

M    1-    CO  -«<■ 

8 

£    0   «    « 

cimocicicocis 

000000000 

0000 

M 

M 

^ovr^vooooo  o\t^o\t^a<5v 

«0  10  c^  CO  -^  M   CO  Onoo 
t^  r-  r-00  00  00  00  r-  r- 

1^0    avO 
P»  1—  P-  I^ 

10 

00 

B  "?  9  ^ 

M  VO  vo    ''J-  lOVO    CO  N 

«    «    COOO    "*  'U-  to  CI    CI 

*-«      M      CI      '«- 

a 

g  0  ^  n 

CImOCICICOCI'"^ 

000000000 

6  6  6  6 

6 
"eo 

M 

03 

"    CI    coao 

r^  r^  ''i-oo  cooo  0  00 
r»00   Ov  r*  On  r«  0   Ov 

10  «OVO    »-«    -^  0*  CI    0    Ov  P"VO    0  GO 
t^  c-  t^  r-00  r-00  00  p-  r-  r-00   r- 

^0 

g    CO  0    o 

CI  ior*ior*r*-<-M 

«  «  covo  rf  <^  10  CI  CI 

M  M  «  "^  a 

g    0    «    P| 

CImOmCICOCIm 

dc5d  660060 

0000 

0 

<^"      M      g      CI 

?.?.3;?-S?.8;8; 

10  10  CO  Q    <*  M    M    OvOO  00  VO    0    0 
p-  r*  r^vo  00  00  00  t^  c-  t^  p-oo  00 

R  00  ^  a 

Cl   Ovc^Clvo   r*t^M 

CI  CI  cop-'*'*«oci  ei 

CO  M    CI    '^f- 

0 

^gocir»i^ciMcia  ovoo 

A   OvvO   t^vO  VO   On  r-oo  00   Ov  On 


g  covo  i>aqvoo  q  ci  r-r*'^ 
g6i-^'^MH6Mcococit-J 


O  VO    CI   CO  1^00   t^  CO  Cl  VO  00 
OvvO    C-P»vO000000    OnOvOv 


g  CI  Ovr-q  ^oooq  ci  covo  i> 
g6  6Mcici66cocociM 


^   Ov  «0  Ov  «->  r* 
Q^OO  VO   m  ixvo 


M   t^  i^  On  ■^  0 
C^OO  00  00    Ov  O 


g   CI  00  VO   S   10 

g      6      6      M      «^      M 


M  00    Ov  CI  00    O 

•^  6  ei  CO  ci  ci 


"^  Ov  CI  CI  00  CI   .. . 

Q.OO  VO   »0  ^s  r-  Ovoo   r-oo  oO 


3  0\  Ovco  in  o 


g    CI    M     1J-  <i     ^ 

g   O   M   «'   <«i   M 


CI  00  cooo  00  Ov 
M  6  ci  ci  ci  - 


^00   «o  CI    O   CI 
e;  00  p-vo  00  00 


Ovoo  ^o  00  t^  ( 


g    M    p*  -*  CO  M 

g  6  6  ^  ei  ci 


CI    t^  lO  -^  M    o 

M  6  ci  ci  CO  ei 


"  ON  o  10  o  VO 
a^O    Ov  P*  Ovoo 

g    CI    t-  10  CO  -^  • 

g  6  6  h;  ci  ci  • 


00    CO  CO  t—  O 

6  ci  ci  CO  ci 


.    Ov  »0  a  "i-  ► 
aOO    Ov  r-  p>  On  I 


g   CI    P-  -^r  O    CI 
g   6   6  M   ci   ci 


Hi    i^  M   onvo   Ov 
►^  6  ci  ci  CO  *-' 


0000000000000     M 


-^lovoocoa^oxoovo  QQ    <^ 

P-  P-  P»00  00    r-00  CO    P-  P»  P»CO  00  I  t- 
«    «    COlOiOiJ-iOCI    CI    «    ►^    CO"-*-!© 

6666666666666    m 


*5    »0  0  ^    O  00    P»vO    Q    a 
^co  00  00  p»oo  r-  p»  r-00  p- 


CI    CI    CI    lO  P-  TfVO    CI    CI    M    M    CI    xil- 


I? 


0000000000000     o 


P»P>P»000000    P^OO    P-P-P'P-OO.OO 


Ov  CI    «    tf>  1^  ^\0    CO  d    M    M    CI    CO    o 

^6666666666661*^ 


COOv^O    OvvO    CIQ    MOOOOVO    O^C^    Ov 
p-vO   c-  r-00  000000  p»p»r-t^p^   t- 


Cl    CI    CI    rl-00    COt^CO^iMMCICOOv 

666666666666616 


COCI  lOOvl^»-i   CI   dooooo   p-qIc> 
r»  p^  p^  p»oo  00  00  00  r-  p-  p*  p-oo    r* 

CO 
CI    CI    ei    »1-00    COIOCOmCImmcO,  Ov 

6666666666666\6 


CI    to  V)  OvvO    M    H^    cooo  00  VO  VO    Ok,  •-• 
p-p-p»p-oooooooo  p»r«r-c-p»,oo 


CI  CI  CI  "^foo  CO  in 


'^^  M  CI  M  M  CO  Ov 


0000000000000    o 


p»  p^  p^  p»oo  00  00  00  p»  t^  P»  P-O 


«  CI  CI  cooo  cl•<l^T^MC^MMco;ON 
6^6  6  6  6  6  6  6  6  6  6  6  6\  6 


«  CI  CO  rf  m'^  t^ao  Ovo 


CICICICICICICICIW 


Digitized  by 


Google 


1896-1902.  No.  4.] 


HUMIDITY. 


139 


S 


X 


^  1 

CO 

g 

gcO'-«MMi-.MiX'i^eociM««"«f»o  r-oo  NO  »o  -"^  ID  CO  -"^-oo  on  "^  co  co  ■*  «  « 

3- 

go'  do'ddModdo'ddddodddddddddo'dddodd 

0 

^2 

"  Okvo  voioi^'*Ma«ov  c^oo  00Mio«coosOsM«u:inH.«  r-\o  lo  r^  -^vo 
Q^  c^  r-  c^  t^  r-oo  •o  p->o  r-  p-  r-  r-oo  t^  p-  »o  -^foo  moo  oo  oo  0\  O\oo  00  00  m  lO  lo 

2 

gCOHMMMOOr^lO'U-ClMM-CO'i*-  P-OO  VO    »O>*flOC0"*fC^0N'<*-'<«-Cl    ''J-COW 

CO 

Q666666666  6  6  66666666666666666666 

0 

r» 

CO 


c 
o 
o 

z. 


^  onvo  ^o  »o  r- o  -*  c«  n  a  r-oo  oo  m  i*  co  'd-  r-  co  avo  <*  a  « 
o^  r*  r»  r*  p-  c^o^ ._   _    ^    ^    ^  —   _    ^  ._     .  —  —    _     _ 


1 

g   ^M  M  M  M  ■^r^'^ioct  M  M  M  cO'<ifr^ONr-NO  rfvo  -^moooovo   "^cocococi 

gddddddddddddddddddddddddddddddd 

0 

!          i 

VO 

1 
1 

^  p-^ovo  »ovooo  »OM  r-ooooooooo  "ij-M  0  c^o  in*-"  M  ONQ  0  locqvo  ooo  o 
Q^  c^  r^  r-  p-  t^  r-  looo  »o  p-  p»  t^  r-oo  r-  p-  r»  •♦oo   ■*  r^oo  t-  Ov  Ov  r^oo  00  00  lO  lO 

g  '««•«  M  M  H  coNO  loioci  M  I-.  M  c«  -^vooooo  p-TfNO  '♦moooo'O  '^'U-eO'^n 
^6666666666666666666666666666666 

to 

CO 

p- 

% 

6 

^  Q  «NO  lOiOOO  COO  moOOOOOOO  OvCT   O   O   OsC«   «   o^oooovo   p^cot^vo   a^j-oo 
jvOO    P-  r^  P-  P»  P-  iJ-00    »OP-P-t^P-P*P»P-P»  ♦oo    iJ-vO    P*  P»00  00    P*  P»00    P»  P»  ♦ 


g      ♦    C«      C«      M 

^6666 


M    C«sO    lOtOW    CI    CI    «    CO^-NOOOOOOO    <0^0    lOiOOOOO    P»iO^-^C0C« 


00000000000000000000000000 


o    o 

1^ 


^    O    «    lOvO 
^00   r*  p^  p^  I 


>    '    M 


g      ♦    «     M     M 

^6666 


mc«p-p-io«mcocim  ♦NO  00  00  00  ♦>o  m  moo  r-  p»  lo  m  ♦  ♦  ( 
dddddddddddddddddddddddddd< 


"^  osoo  »ovo 

Q.  r^vo   P-  P- 


looo  p"t^ovooooooooo  c«  M\o>o  o  OvOvco  ONoo  r-  «  ♦  p*  ♦oo  < 
r-p»^p»«oc^r-r-p^p^t^r-r-  ♦oo   ♦  lOOO  r-  r*oo  r^oo  00  oo  lO  • 


g      ♦    C«     M      M 

^6666 


HI    CI    P^NO   lO  CI    C«    C«    CI    CI    ♦NO    OvOO   r*  ♦NO   io^t-p-r-»oio^^( 

66666666666666666666666666( 


1^ 

CO 

♦ 
d 


♦  r-cioo  movr^p"00oo  ♦cl^o  p»ci  ♦♦loooo  r-covo^  mo  < 
■t^p»p^p^mr^p^r-i^r<r»p^r-  ♦oo  no  moo  oo  p-oo  r^oo  oo  oo  m  i 


g  o  o  o  o 


<-■  civo  p*co«  M  M  M  M  ♦loovoq  r*NO  ^♦♦r-p^p^m^co^ 
66666666666666666666666666 


o 

ci  I  ♦ 
d    d 


.8 


'lOr^OO    Q    ♦OvOO    C^OOOOOO    CI    P«NO    CI    tOO^NO    ♦«O0N^iO»O^CI    < 
'p^p^vooo  ior«p-t-r-r-r»p-p-^oovo   ♦oooo  p^oo   r->0O0O0O  »oi 


g     ♦   CI     M     CI 

g  d  d  0  d 


M  M  p-oo  m  CI  M  M  M  CI  ♦  lOoo  p-  r-  ♦  lo  ♦  covo  p»  p*  ♦  eo  eo  ♦  < 
66666666666666666666666666( 


^  ONcoiom^r-coONCioooo  t^oo  r-  «  co  in  lo  » 

g*      ♦    CI     M     M 

^6666 


M  MOO  OvmcoM  M  CI  M  comON  p^^o  ♦  ♦  ♦  co  moo  on  co  co  co  ♦ 
66666666666666666666666666 


Q^  P^  p»  p-  P-  I 

g     ♦    CI     M     CI 

^6666 


MMOoov^ciciMdi-i^m  r*oo  m♦♦mcomc^M  cococo^ 
666666666666666666666*^6666 


d    ♦ 
d    d 


•  ♦NO  p-a^cooo  t-oooo  CI  ♦comM  o  i^mmci  m  onqno  moo 
'p-p-mmmp-p-r»p-  p-oo  p-  p»  ♦  i^oo  >oo  oo  oo  o«  Onoo  oo  oo  no 


g       ♦    CO    M       N^ 

g  d  d  d  d 


M  M  a^o  ♦co-^  M  ci  «  comp-oo  mm>m^^oo  O\cocococo( 
66666666666666666666666666{ 


CI  CO  ♦  mvo  p"00  Ov  o 


CI  CO  ♦  mvo  p*oo  Ok 


8«  CI  CO  ♦  mvo  p-oo  On  o 
CICIC1CICICIC1CICIC0 


Digitized  by 


Google 


140 


H.  MOHN.    METEOROLOGY.        f2ND.  ARC.  EXP.  FRAM 


>'fr*»H«r«^iooooeicoocio«MavcicoQO\aroOveOM\o    -i- 
■<oooooooovoaovo  OvmiocvOvOvOkOO  Ovoo  OvOvo  OvOiOvooooooaoiao 


B  ^,  ^,  ^,   t  t  ^   "^  ^  "^  ^^  ^'^  ^  ^   "^  •*  On  0»  CI  lOO  r«eo  covo   -*  -^  n  «o   r» 


covo  vO   '^  r^  P   ao   O    '<-r«Q00>O   «n  coop   «   cO  «   «   Q   O   O   r»vO   Q   «0  «   lO 
r>c^r*0000CO   r»r«Ov»O00v6    -^-OO    OvOvOvOO    OvOO    OkOvO    O    OvOvO^ooaooo 


g   M   CI   CI    '^■'^C^   -^vooo   t-r»vOvO   p*0»ioci   aovM  lOr^O   OviOOO   '<l-'^Cl>0     r* 


i.«8 


r*  r»  r*c6  oo  r*  r*  r» 


QiOvOiOOvr*r*aoQ'-'QvO'^r^t^\0'^cOMtxr-oo     « 
Owo  00  »o  '♦■00  00  00  O  00   Ovoo  00   r»  Ov  Ov  Ov  O\00  ^  r-  r-:oo 


J3 


g    CI    CI    CI    '^»0«    COiOr»r*vovOvO   t^t^tOCOO    O    moo   t-iOOv'^M   «o»^c«   »oco 

gddddddddMdddddddMMMMddMi-;««6o'^-'!d 


00    M    0\i0C1    r^a»0"»J-Q    C1V0    »Om    n\0    Q    «    pviOvO    tOCOvOVO    O    iD=C    COOr' 
^vO    r»vO   r«00vOvOvO    C^vO00   «n-^0000    t-OvOOOOOO   r-r*OvOvOO    Ovt-ac    r^CO     r* 


g  CI  «  CO  •^  «o  CO  •^vo   -^  r»vo  VO  VO  r*ao  vo  « 
^66666666*^6666666*^ 


ei    000    •^OvC^COr^^COOO|00 


'^vo    OvOvCOCI    O    coo    COOvO    r»vOvO    O    lOVOvO    OviOiO-^vO    O    0    OviOO^'^-^vd 
0,v5n5n5   c-00  r-r*vO   OviOOO  lO-'J-c^oOoooooooooooo   r-r^OvOvoo   t-^o   r^c^r^ 


g    CI    «    CO  -^v©    CO  '"^■vO    '"^■VO    r»vO  VO    P*  OvvO    OCI»-iciOCv«000OC«00'C«r' 

g  6  d  d  d  d  d  d  d  ^  '^  '**'**  -^  -^  -^  -^    ■    '    *    '    '  -^    '    '    '    *  -  -    *    • 


0000000m 


So 


CO  O  00    -"J-  -* 
t—  r*  t^  r^  r» 


Q  -*  COOO  lO  C^vo  00 
vO  Ov  r»  i>  »0  '^vj  00 


00  lO  C^vo  00  -*  M  m  Ovoo  00  OvvO  t^ 


r^oo  00  00   r*  r»  c^  r- 


t-  g  r^  CI  M   n  o 

00    Ovoo   t^  Ov  r*00 


g  c<  CO  c«  '<-vq  coiovq  co  r»vo  (^vq  vo  ov  t-oo  co  c«  ci  m  -^  m  oo  ov -^vo  vo  ci  r»,oo 
gddddddddM'ddddddddMMMMOM'MMMdoMM.d 


<  -^ 


a 
§ 


00       I 


^2-IG.2^^I£?'^95^^5  5  co'^oo  "oci  »o«  r«io»0'<*-vovooo  coo  c«  ^■'^ 
^ior*r*vO   c^r*r-vOoo  r»00vO  loiooooo   OvOOoo  r*oo  r*r»oooo   ^*C^C^^-^-   r* 


g'  CI  c«  CI  -^-vo  'f'f'9^T*9"?^  «ooovq  ovcoo  ci  o  Ovo  Ovoo  -^oovq  m  »o 
gddddddddModddddddMMMMdMMMMdoMM 


.    M    r»00    »OOvO\OvaQvO00    CO-^M    OvM    ci    0    '^  f^v©    0    »^  "♦vO    lO  m    Q    m    c^ 
Q^vo   t-r»r»r*r^t-vo   Ovt^r^vO   «-\'^r»OvOvC0000000   Ovr^Ovoooo   OvOvt^r^ 

g*    C«    CI    CI    CO'^-^COIOCI    r»iOiOy3VO00vO    lOCI    O    M    OOO    OOOOO    CI    r-'^OvCO 

gddddddddMdddQddddMMMMQMMMMdddM 


CO  t-OO  00    Ov  lO 


•  \0   r^  t«  (<.  (^ 


lo^  logoo  c^M  coiooo  ci  oo  m  coco  moo  r^-^vo  <^oo^o«lM 
0000  r*Ovr»r*vo  to-^oo  OvOvdO  c^  <^oo  o^t^ov<^ovoooooo  r-oo 


gMMMCl   '*C0CllO<^C^^O^O^0v0r•v0lOCl0MM^or•^0^*CllO'>»■«M    p- 

^66666666666666666*^*^*^*^66*^*^*^66*^*^    6 


'   M\o   r*OvM  locioovp   r-C0<*>c0Cl  coo   0   ^^   0   '-'   r^vo   •^  r^  Ov  t^  O   •^    ci 
^VO   r-t^t^oOOOOO   r-oO   c^^^    v-N-^OvOvOvOvOvOvOvOvoOOvOvavOOOO   OvOO|00 


q66666666666666666* 


o  M  q  "fvq  r-vq  m  ^ooqvciS 

SMMddMMMOddM'O 


.    OvO    l^00Mr-»SvOOO    OOO    >V0    COCOacOCI    COOO    CI    tOvOvOOO    Ovr-OO    MCI 
^vO    r-  c^  C^OO  00  Oo    t^OO  00    lOOO    S  '^  Ov  OvCO    Ov  Ov  OvOO    OvOO    Ov  Ov  OvOO  00  00    Ov  00 

E    ^    "1    1    ^    1"^*^    'I'^l    »9«9*-\>Ot^«OC0M    OvO    M    -^i-vO    c^OO    M   »0  «    t^  Ov  VO 

b666666666*^6666666*^6*^*^66*^*-^>*6666    6 


"^-QONtOOvCICOQOOQMOpCIOOOMr^OOv  lOOO     CO 

oovooo  lO-^aaovOvO^Ovoo  ovovOvovo«ovaooooo  oo 


^   OwO   r-00   CI   r^  O   a  " 
Q^  lO  r^  r*  r»oo  oo  oo  c-  r» 

g   CI   M   1-4,  CI   lococi    'too   cor-iouovqvq   io^m   OvO   m   ^vovo   r^cot^co-^O   "O 

gdddddddddMdddddddMQMMddMMModd  m'o 


Q 


CI    CO^iOvO    c^OO    OvO    M    CI    CO-^iOvO    r^OO    OvO    M    CI    CO-^IOVO    P*00    OvOCS 
^wm.-.mi-1-^^mCICICICICICICICICICI    CO    « 


Digitized  by 


Google 


1898—1902.  No.  4.] 


HUMIDITY. 


141 


^1 


o 

2: 


Q^oo  oovo  i/5i/5ioioo\r-a»ovON  Ovoo  o  oo  oo  oo  r*  c-oo  on  r*  c^oo  ^  ^o  oo  oo  ^  vo 
g  o  M  -^^^  »9cx)  r»q  «oq  cochoq  loioei  co'^coci  r»-q  ChOvM  covq  r-«  mJoo 

gMMMMMMMC«WMMMMCiCOnciC0MMMd«-^ddMMM«Cic0 


.«MC100»-iM^QQ»OQ«>  t^OO  «0  Q  C^OO  CO  '«*■  O  C^  r»  lO  0>  NO  «-•  Ov  CO  O  C-  O 
0,00  00  vO  lO  lO  »o  lO  OvOO  00  OvOO  00  00  0\  Ov  r*co  c-vo  r*  On  r«  t^v©  ^O  VO  00  00  r»  lO  r* 

gMI^MMMMMCiMMMMMCTCOdeicOMMMCiMOMMMMCidci 


5^  ^  2  r^ONM  o  covo  eivpvooo  Ovoo  o\t-oo  o  t-^o\r»Q  coiO'»<-moooo 

Q^OO^vOVO    '*'«^^O00    r»r*0O0OO00OCOCO0O0O    t-V0^0    O^^OvO^O    lOiOOOOO^O    »0 

g  M  o  cooq  r«vq  "^  »9  q  r-  ■^oo  q^  q^  «^  ^7  "9^  q  c;  co-^com  cpin-^MOoaqoq 


c«  d  n 


MM«co«aco« 


CI    Cl    CI    « 


'^voovo  loioo  '<*-vo  o  o  M  <^oo>OGO  loiovovo  cooo  M  ovoo  ato-^ooo  «  a  ci 
Q,r»00>O  '*'«*■lO^O  t-r*t-oooo  r»oooo  o^oocooovo^o  0\vO  »oiovo  lOr-c^OO  int^ 

m 
g  M  o  •^'<i-r>r»ci  ^lOM  »ooo  «  oo  co  «  '^vo  r*M  com  co«  cor^c^woo  o  c^'o 
gMMMMMMWMcinMMcicicocoeicocii-IwdMMMMMcicicoei    ci 


.    ^*'^C0^O    lOOOO    O    t-»OC0«0    mOO    t-iOCIvQ    »OC0m00    Q    CONO    OOO    «00    CO 

Q^r*r»vO  lO-^ioiot^^O  r»oooocDooao  Ovoooooo^O^OOo  r*vovo>0  lO^  t-«vo 

g  M  q  cor>r-r>q  -^ooonvo  t^cioo  cooq  -^-^i-i  «  ^cooq  -^ri-upc^o  r»oooo 
gMMMMMMcicfciMMMci«cocb«cbco>^MciMMMMMcic««« 


^lOiOQ    COCI    OV'«*-'*c^CT    '>*-0    O    P    CO  covo    lOOO    -^  m    «OVO  <P 
Q^  r»  c^o   lO  ^  -*  »ovO   r*  r*oo  oo  co  OO  oo   O»oo  t^oo  O  lOOO   r-^ 


O 

_    d 
c^  lO  r»   r* 


C    M    O    C1VOVO    r*OvC1    -^CINOVO    OvvO    «00    CO'^COCT    -^O    Ov«    CO  rfOO  CO  NO    rf  CO 


18 


a«CTM«M«coco«c«co» 


CI    CI    C0|  CI 


C^  lO  lO  lO  «o  0\ 


"o«n«mMavCOQ«OOMCOQ 
0,00  NONO  iO-^COiOVO   r*^ooooooc 

g*  M  M  CO  upvq  '•fONVONOoq  "^"^frto^.  ^^.  ^"l"  '^®.  o  ^  co  co  r>  a  ><*•  lovo    Ov 

gMMMWMMMCic«MMMMC^COC0C««C0MMMC«MMMMMCICic0'M 


*^    On  0\  r*  M 


_     -^MNO    Onm    OnuOOOOvONO    r«C«    pNOO    M    OvO    O    '^C-Onm    ©    CO 
<^^■^^o^*oo^Ooooo  r»oo  r*oooovO  OnnO^oooo  r*r*t-ioior»r*NO 


g     M     M     CONO 
g      M      M     M      M 


M      O      -* 

'«^  -*  «o 

up  CO  r»  c«  looq  "<f  covq   '<-Onio«  m  «  c«  coioci  «  ci  «vo  r»M\ovo 


M      «      « 


C«    CI    CO  CI    M    CO  • 


c«  c«  c« 


^    «    r^^    CI 

0,00  r*  r*NO 

6  «- 
6  -  ^ 


O    M   ioOnco-^-iocoo   »000  00   ONr»Q    M   r^iOQ   COUOOnO   moo    m    m 
■^  lO  lO  i>  OnvO   t-00  oq  00  00   O»00  NO   On  c^nO  vO   On  t-so   r*vo  NO  ^  00   r* 

"^  UOOO    CO  r«vO    COC^    '-vC^OO    lOCOO    »Om    CO-^-^CI    O    O    »0V0    O    •-.    On 
MJJriraJJMScicicOCicvcOMMMciMMMMMCtcici 


1     M     M     M     CI     C« 


0,00  ooco  io>ir)»Aaov 


N  vo  "N  M  >00  lO  lO  »0  CO  Q  »0  CO  lOOO  ClOO-^QOOt-i-i^QlO  lOVO 
^  NO  00  OnOO  00  On  On  On  r»  On  r*NO  r»  On  r»00  r»N©  n©  c-oO 


6  «  9 

g  M   M 


•  >  -^xi  r^  t^sq  qq  MWvqcpcpq'^MCpc^NqcoqNa'^-^r^cfoo    t- 
SMNC^piMMMMC«eicociciooMMM«MddMWMcic»    -^ 

-  I 


0,00  CO  00    lO 

g'  c«  c^  M  lo 

g      M      d     M      M 


'^ONr»NO  >r»«oo  »ooo  r»oo  "-t  c^r»vO  c0On<^  o  ©  o  Onoo  lomo©' 
^tO-^OO    ^nO    OnOnOnOOOO    OnOnC^Onv©    c^r»^0000^NON©    OnOO^OO 


>  M   up  r-so   T»-  0 

N     M      M      ci      N     M      M 


©     MOO     t'*'^     ^   ^     ^   " 

McidcocicicoMM" 


PisdOMMMM<Nj 


"    uo  u^  CO  CI 
gCOO  00  00  ^ 


g    CI    On  ©    -^ 
g     M     d     M     M 


50    Pi    0N"^0vO   r-u^ONN©    O   cOnon©    -^ioiOu^m   m    ■^oOv©   uooO    ■*    d 
^N©    ^-N  lO  On  i>00    0>  Onoo  00    O    On  r»  On  t-  r*00   OnOO  00  00  O  n©    OnS  00    00 

M 

"1"T*?>^^    "l"^.    9^1    9*?    tTI    '^CO'^MOO    MOOOON©    COlOCOOOl?" 

Mi-iNciciMMdMcicicocieicoMMMciMddMMMeici    m 


M   «   CO  •«•  ION©    r-oo   On  O 


Cf    C0<*iON©    r-co    O^  O    M    «    CO-^iO^O    r»00    On©    M|e« 
M»H--^MMMMC1C1C1C«C«C«C«C^C1C^COC0     « 


Digitized  by 


Google 


142 


H.  MOHN.    METEOBOLOGY.         >2sD.  ARC.  EXP.  FRAM 


Sz 


I    !i 


^   «   p»eo^»^0^0   lOiOPO-   -^-oovOOO   -^lO-^-CT   «   cot^QNON^   '-'   ^   O^Q   "^   rc    ci 

CI 


^r»vOr»oo«oO'<*-vo^Mcot-imiOMioo\OcoooOvoocivOQ«onvO«od 
0,00   Ov  Ov  Ovoo   OvOO  00  00  00  00  00   Ov  Ov^O  ^  lO'^iDt^ONOv'^r-  -^vo  00   OnOO   r-   r- 

g  M\qoooq  o  '9'fO  ^717^  *9*'?r'1*}  ^^  ^*i  chovcoqvioenoq  losq  r*  a 
g  •<}-'«i-'^cO'^'4-"4-'^cocO"<-'<i-'4-"^eoci  ei  ci  ci  ci  '"i-'e-coeoco-^-^'-i-'^-'^  eo 


I 


^vOxONQ    r^M    iOC«    ►-OOVO    OvOO    OvO    •Ot^iOt^CT    CIVO    OnOnW    •<|-0    ^  ^^    0  r^ 

0,00    OvOvOOOO    OvO>^^0000^O    r-00    O^OVO    lOiOiOt^OO   Ov'4-r»'<«-^    O\O\00>O  r» 

g*  o  -^000  o  »O'l^0  CO"-"  a*-"  '<-0\»-.  «oq  cioq  ci  aa  «ooo  i^  r- 1>  cooq  •-;  q 

g  ■4-'<i-»ocO'^'«i-444'^cr)44'^cococi  coci  e0'^4cococo4444«o  4 


43        I 


«  vo  t^  1^00  -^^  lavo  cooo  00  '<■  too  co  o  0\  «  o  t-- os  ^  t?  «:;  :t.9  XiTiT^  "^ 
j£^0O   O\aoo   O»00   O\00   r»r»0   r»000\0v5   '•^-mOvOOO   0\•t»O'<*■^O   OkOOOO   ic    r* 

0 

g  qoooooo  loiovq  lor**^  co^  cooq  ci  q  r^q  «  •-*  c^  o  loioov'-foq  "foq  r«  ^ 

g  •4-4'4-co4'4-'<}-4cO'^'4-'^'«i-'4-cococicococn'4-uScococO'^'^'^'4-^  4- 

^  ^- 

^  M  i<-\o  <ooo  o\»^co  w  t-0  eoam  coco  o  oo  o\  2- o  cooo  o  ^.2^  >(>  IGiTJ?  £2 

O.00   OvO\0000   c-oo^   r-r»r»r»oo   0\0'0  ioiOtvOOO   Ov^iO^vOOO   r»00O    r* 

g  ooo  oni^com  ij-m  q  CI  ovM  -vr^M  coc-«oq  covq  qv»-«  cor-vq  r-vqoqoqq 
g  44'^cO'^4444'4-cO'4-4-4'Cococi  coci  co4'4-cococo4'4-4'^'^'4 


^Or*«OvO00P»OOaO«00OvClM00Q»O'<*-O\C1C0  '^^O    O    «    CO  r«  0     d 
o,Ovr»0\00   Ovr-o5   r»cSoo«   r»ON00   c^r»'f^   -^vooo   0\»0>0'^^   r»O\00NO   00 


1      E  "^^ 

-^f  r*oo  lO 
4  4  CO  ■4- 

M   '«■«   CI   cor*ci  r-r-t^coioco'-   cooo   On  r*>0  t^  0  oo   q  t^  ci    q 
44444co444cbcoci  cococo44cbcoco44io44  4 

Noon 

^    CO 

q 

0    0    "t^O    «\0    M    0\0    COiOO^M    M    tvO    OnOv-^COiOCT    '"^■OO    tC0'«*-O*^     r^ 

Ovaoooooooo  o^oooooo^o  O\0\aoo  loio-t^o  osoo  lo^n'^•«^oo  aa^o    c^ 

E  ^ 

^  00  a  0 
4  4  CO  4 

co^  io«  0  IOC1  0  lOi^ioc^M  0  cooooo^q  t^oo  ao  00  lO  M    « 
4444444io44cocicococo44cococbco444»r;  t 

X 

d®  ooooovoo  OvS  r*««oo  r-Ovoo  o  t^vo  lOiT)^  o\0\t^ioiOThoo  ovaooir^ 

0 

E  9 

E  ^ 

cooq  q  CI 
4  4  4  4 

loo 
ioiociuoomcio  iooo  coM«Mcir^o»^  c^oo  «  00  NO  *n  t>  m 
444co444io44cococococo4«o»ococo44444  4 

u 

s;&8^ 

,  CO 

MOMCopMt^ioacooovooooci-tt^ooooacoooipgvo    d 

Ov  OvOO  00   O\00  VO    OnOO  00   t^^    »0  r»vO    On  OvOO    ■*  »0  m  -t  Ov  OnOO     r« 

.a 

00 

E  « 

E  « 

d« 

•^  lo  cooo 
4  4  4  CO 

IOOO  «oci  r-0  0  on-^-ioci  0  «  '"^■►^  loOv'O  cioo  q\c7»oinr«q 
444coco44444cococococo444cococO'<-'«*-'^'tj4 

^ 

ssss^ 

&&8>?>^<S£-?>3;s;ff?-5S 

0    Q    O    cooo  <0  00    t  M    IOOO     0* 
c^0\0v«>t«OiO»O  OnOO  00    00 

E  « 
E  « 

CO  CI    Th  0 

4  4  4  4 

CI  •^  "«-  ■^  q  xq  "«-oq  lo  r«  -^oq  q  vq 
444cococo4444coci  coci 

CO 

ciqoqqMqvOvintcir-  c^ 
co444cococo444  4jco 

0.5  ?^  dv  Soo 

o\avOvOvSaoo  aoNO  c^t^Io^ 

M 

CO 

r^OvO\NO  mvo  inioovOvaoo 

g*  r-iouor-c^cocpci  -^  '1''?^'?'99^^^  ^7*9 
g  ci  '<i-^'4-cO'«i-"^'^cococo>'«-'4-'^coci  ci  ci 

M    0    0  00    C«    Ov  tNO    t  0    H    00 

co4iocbcococo444  4]cb 

1 

CI 

g"   0   CO  r^  ^O   c^ 
g  CO  -^  4  4  CO 

CI  -^vo  M  CI  a  't  «o  too  0  CI  00  to 
444cocbco4444coci  ci  ci 

M  q\  r.  On  cpoq  00  ^q  »o  M  q  oq 
coco44ci  coco4444  co 

Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


143 


s 


X 


•a 

i 


11      tj  I  "^ 

Q^OO    OvOO    r-vO  Ok  OvQO  VO    On  Ov  OvOO    OnOO  00    t^  OvOO  000000000000    ONOvOkOvONO^OO 

I            •  CO 

£   *9  "T  T  ^^.  ^  ^  ^   ^^    ^  ^  ^   *T  *?°®    ^   iOC0O\ONO\0\OvOvr-  r»\0    W   0>  On'  •*■ 


I    ^ 


o 


^.  j^  ^  f^  ^  cn^  tn  cfi  >^  CO  -t  ^  ^^  «oco»om  onm  «oo  ^  r-w  o  moo  •-•  coov 

Q^OO  Ov  t^OO  VO  O\00  00  VO  Ov  0\  OvOO  O»00  00  VO  O»00  OvOO  r<  Ov  r-00  cS  Ov  c^OO  OnOO 


g  '<*■  r«  cpvq  *7  ^7  f7  ch  ovvq  oq  covq  r^'oq  «>  «  oo  c^oq  •-•or»M«>ovq'^eiq\  Ov'oq 


00  ^0   ►;  Si  ^  ^iP  "*"  ^^  0vc0OvO\»OC0C0'^C0  »O00  Q\ior»r*M  r-0   «   coovlci 
f^r»r*vo   OvOO   Onoo   r*r*O\00   O\t^oo   r»000000   O^0000^O00vO^O   Ovr*oo   r*ON0000 

g  in  o  i*-«  r-r>oq  m  chvo  t>t-vq  inioovoqoq  r»q\ioqNoq  «  qoq  co»ooq  ovo^oq 


.  o\  CI  Ov  N.  cf  cooo  r-oo  SiiS^  "^cioo  locoeo  looo  «  co  »o  co  co  co  ci  cooo  ov   6 
Q^^O   r*ioc^r»Ovr*00   c^OvOvOvvO   O\0\r*o0t-«0vo0^   c*00  t^O   OvOOOO   r^oooooo 

I   CO 

g  r^  M  lO  CI  oq  r»  r»oq  m  r^  r^vq  ^ooq  »or-o  *"  r*t^coci  Ovcom  o  r»«or»coOvoq 


*^NP   M   lONO   lOOvM   0\'*Q   o   ioonci   O    Ov«00   m  iovOOO   COOWO    "^O   o   ior»o     «> 
r£,v6   c^  »0  lOOO  00  00  00   r-  O   Ovoo  lOOO  00  v6  r-oO   OvOO  vO  vo  00  r»  lOflO  00  00   r-00   Ov    r- 

go  Ovcoci   OvOvr»ChM  r»  r»oq  lO  i/X)  »O0  r^Ovr*r»ci   o  moo  m  c^onOvm  m 


^  O  o  CI  NO  "^oo  c-  «  lovo  "*^  »ovo  t-  «noo  cimmioqcicoc-  r-00  «ooo  r-  ">*•  M  00 
Q^  r-oO  lO  «ooo  t-oo  00  00  0\  Ovoo  «ooo  t^  r*oo  r-  Ovoo  oO  r-oo  oo  »0  t^oo  >0  r-  0\  Ovj  c^ 

g'  ovoq  con  r»qoq  r«c«  r^f^^ow  chvqoq  qv<-;  qoq  «  n  ovovovoq  r»ioc«  ci  qoq 


(■wt^Or»oOMnr»cocOMCi'^Ovr-c^i«M-^^io»-i\omvOr-r-MCiococ» 
-00  r»  r-  r»  r-  Ovoo  oo  0\  Ov  OvOO  00  00  r-oo  r-  Ov  r-oo  00  00  00  r-oo  00  r-  r-  Ov  Ov  00 


gqr«r«'^vqMqvr-c«qNr»r»<qcqir>r'qqqr'qMqvqMr'i 


■vq  r«  CI  M 
•  -^  -^  lO  lO 


^vO   '^»00   c«  iOm   r-M   M   ciOvr-vO   O   Cl  lOr-Ovo   com   0\ci   '*i-»O'^C0'*<O 
Q^  c-00  00  00  00  00  Ovoo  0\  Ov  Ovoo  00  r-  Ovoo  00  c^vo  r-  o\oo  oooooooooooo  r-ovov 

gqoqoqioqMqr*  qvoq  sq  '9'^qvM>q  q  »or»ioOk  cooo  «  ci  >q  m  r>vq  m  m 
giO'^4^ioioiO'^44444^in4iO'^4in4io4ioiO'^4<«-4toio 


^   Q   OO   coiO-^O   -^r-M   CI   OvQCOO   r-Ov-^vo   i-i«>O00  t-»or-M   ci   COCOO 
A  CO  00  00  00  00   t-  Ov  OvOO    Ov  Ovoo    O  vO   Ov  C^OO  00   *0  r-oo   c^OO  000000    OvOvt-OvOv 

gqqvOvcjc^qc^c^  qvoq  t^  "^  f  "T  ^^  *?  ^  *?*  o  ovOvm  o  MOO>q«oq  o]  ^ 
gio444-^to<^'^4^4-^444^'^<^^4uS'^<^ioio44<<tf-<<tf-totO'^ 


8. 


5  55^*^'*'^^  «  ^Ovcivo  o  c«  Q  iot-ci  lovpvp  M  Q  eoco«vQO\'<*-voo 

rv 00  OvoOOOOO    r-Ov(^OvOO    O\Ov0vO    OOOOOO  lOOO    OVOOOOOO    (^(^OvOOOO    OvOv 

•^  MM 

g  q  r^oq  "^  17  17  "^  o  17  q  »90  up  »ooq  >qoqoq  Moq  c^cpcoov'-fcoqv  «ovq  "^  "^    <7 


*^p  «  r-io-^ovO'^  cooo  voooo  coo  '<*-mcO'«*-'«*-oo  cooo  c^co^gvo  -^w^coo 

0,00   O\00  00000   OvOvOvr-OvOv  OvOO    O    r-OO  00    OvOO    OvOO  00  OO   Ov  Ov  ^  OvOO    0\  O 

■^  M  M 

E  9  'T'7'^  T^  9^'?'7'^  ^'T^C^'^*?  "?*?oq  cvvqvq  '90vc-t>'^r>cor«qvq 


.00    C0C^Ovc-M^O    -^M    M    MVO    Q   CIVQOO    r»Q    Q    C-vO    Q    c-r-C0M\QvO°0VO00     r^ 
Q.r*OvOOOO    r-vO    OvOvOvVO    OvOvOvOO    OvOOOOO    OOO    OvOvOOOO    OvO\OvOv°C00ONi00 

g  chinoq  cocoNq  ^^r^t^o  lor-ci  i7»7q  q  ov-^cooq  c^r«oq  ovi>r>vq^  "^oq  o 


CI   CO  -»■  lOvO   r^oo   Ov  o 


c^  cO'fioo  c-00  Ovo  M  n  co-^ioo  r-oo  OvO  mI3 
M.^-,-«i-.i-.*,eicic««cici«n«cicoco*i 


Digitized  by 


Google 


144 


H.  MOHX.    METEOROLOGY.        f2ND.  ARC.  EXP.  FRAM 


^  aoo  n  o^  &>  ^  ^  '*•       ch 

Q^OO  r-  r^  r^  Ov  OnO  On    00 

'  CO 
g  Ok  CI  GO  O  <-;  O  -^^O    00 


o 
o 


^  CO  lo  ov  -«-  00  a  "<*-o 
^00  00  >0  r-oo  00  »o  Ov 

g  00  "*  On  00  r»  a  q  00 

£  ^^COCOIO^IO-^- 


^  t-  o  NO  >«  "ij-oo  n  «   o 
Q^oo  On  ionO  r*oo  r*oo 

so 

g  On  NO  ij-r-'^coqoq 

g  "^lOCOCOiOiOlO"^ 


^  CI  «  NO  00  »ooo  m  r- 

0^00  On  iO  lOOO  t-»NO  l> 


g  On  "*  ionO  -f  CjN  r>oq   I  r- 
g  <^  »0  CO  CONO  "^  ■4-  4   '  "* 


1 

^ 

' 

^  p  00  On  CI  IO  moo  "^ 
^o6  ^  IO  IO  to  c^nS  c^ 

« 

1        ^ 

g    0    CONO    M    C«    On^    On 

s, 

g    lO-^COCO'*'^""*'"* 

-* 

»o 

*^coiO'-«cor»r-«NO 
^  Onoo  vO   »0  IO  r»NO   r- 

?. 

^ 
« 

g    0  NO  ^O    C«    lOOO    0  00 

1 

g    lO-^COCO-^-^lO-"*- 

f 

*^r-iOiOt-'«^ONCOiO   ,« 

£^00  00  VO  »o  '^  c^oo  c^    r- 

0 

gcjN-^oq-f^oqoqON   co 

g'<-4c0C0C04''^4    "«■ 


vOO  OnCm 


CO  c^  CO  «  CO  r-  r^ 
NO  -^00  aoo  00  t^ 


g  00  vO  O  r-  to  On  IO  Onoo  CO 

g  '»i-44coco44'^'«i-   4 


^    On  On  On  r-N©  00    «    »0  C«     m 
Q^OO  00  00    r-  'f  00    OnOO    O^  00 

g  a  00  «  c«  «  «  '^  00  vq  '  f 
g  '4-4-4'^coio4'4-4j"«- 


^    -    CO  C>  C«    lOOO    O    On  "i-;  4 
q^OnOnOO    On^CJO    OnOO    OnOO 

'  »o 
g  lo  4  "^  "^no  IO  -^  IO  4   -^ 


^OMOoO'^J-ci^r-'^co 

Q^  On  On  On  On  ^00    0\  C^  O^  00 

g'^vq  c^io^acoNOio  on 
g  IO  4  4  4vd  IO  4  -^  4  "^ 

~T       ^'  00 

^    "d-  »*'00    On  CO  <>NO    OnnO     « 
gvOvONt^OO    '^OnOnnO    0^(30 


g^ONO'-jr-M   ^NOiovq 
g  lO'^'^'-i-c^  r»-4'4'4   -4 


M    «    CO  "*  IONO    C^OO    On    rt 


00 

o 


Digitized  by 


Google 


1898—1902.  No.  4.] 


HUMIDITY. 


145 


n 
I" 


"   ^  Q  r-0»<OM   cilcooo   M\o   «   C0r-«OVO   CO  ro  '^  ^  \0 
Q.0^0    Q\QO0O    OnOO    nOcOOO    c^OvOOOOOOOO    OvOv^OO    00 

CO 
g    r»«    C0iO»O«    "fl-Oq    ^^^O^q    -"iJ-ONOO    C0iO'4-'«4->O    '^    o 

geicocococowcii'^'-'MMMMMMMMMSM    ci 


'^OOCOM^«CO'OMCOO^OOaOO^OOCOO^C^I^d 
O.0    O    O\00    O^O^00     C^OOOO    C^vvOOOO    OSOOQO    OvC^OOOO 

gM«cicpa>MCOl  avq  vq  '^  ""f  oo  Q\  '^  in  m  ^vo  ^  o 
gcococbcbcocici;MMH;MMMMMMMM«M,ci 

_  ^^ 

^    Q    O    «    f    COOO  vO    00    lO  O    COqO    lOM    C^•«^COQ^0O(^* 

■5  5  o^oo  aovoo  ooooo  c^dvoo  osoooo  aosr-co  oo 


00 


gCOCOCOCOCOWW        MMMMMMMMMI-ll-it-lM        C* 


Od\O»00    OnOvS^OO 


r-  OS  lO  COOO    lO  lO  0\  CO  ' 


c-  »o  r-'  t^ 


c^  r»  OsOO    O>00    On  O\00   t^OOlOO 


gi-;MvqcoMC«»o  r»\q  ■^^q  sq  choo  to  •<*-vo  <*  -^  lo  o 

gCOCOCOCO^WClMM^MMMMMMMM^iMlCi 


0^00»0«OCOQr^O    >0    -^CT    r»00    -^  ^    COCTOO      »o 
Q,  O    0\  Ov  C-^OO    0\  0    VO  00    »>»00  00  00  00  00    Ov  O>00    r^OO    00 


g    O   M  so   0\vO    ^vO 

g  cocoeow  co«  d 


OOSO    >I>V0    »Or*sO    lOsO    "t  m  yf    O 


I  ^ 


o 
o 

z, 


"00    Ov-"^^    C-SO    ONO    U0«    «    ^  O    -^00    CO'-J-O    OV^^ 
Q^  Ov  On  OsOO   Ov  Os  ^  so  00    t-*  r-00  00  00  00    On  0\00  vO  00    00 

gOOMCO^H    qoo    "^'ONOs-tiO  C^vO  ^OOvO^O    lOCOiO    o 

gnCOCOCO^CipJJMMMMHlMWMMMMMMci 


«  CO  ci  CO  CO  d 


lO  COOO   «ooo  sovo   r^O   OvCOO   ^CO 
VO  00   t^vO  00    r-  c^oo    OvOO  00    r»oo    00 


VO  0  c^'«^r•■*c^l>lococool  r^o 

M«MM^MMMMMM«M'ci 


qcomvo   ci<^     mvo   c»   c^iooo   Q   OnovO   r»c^Ov'ci 
OvONOvOvONao    vOvO<^vO00   c^OvoO    OvOOOOvO    c^OO 

'  VO 
lO  M    lOOO    Ov  <H      r»00  ^    "««-  r-  -"i^OO  vO    lO  C1    CO  "l-  C-'  Ov 

CicOcbdctd'MMSMMMI^MMMHH^I^M 


-^-^COQ    "^'^'m    Onctoo    r^ci    O    ONI 
OvOvOvOOOOO    vO^OOOvOOOOO    OvOO  0 

M 

COMvqvq    •-;    C0'c^0NOvC0r»C^  Ovvo    r»-  CO  CO  CI  00 

c«cocoeicoci|MMi^M.-;MMMMMM.-;M 


lOO  ^o  'fvo>o  r-vo  mr-ioci  mo  o  o  o  ■* 

Ov  O  Ov  O  00  On  r»vO  00  C^OO  00  OvOO  Ov  Ov  OvOO  00 


00 
00 

ci 

__  _  ^ 

^  2   Er92.  CO  r-  vO   lO  r-oo    «00    Civo   Q   Ov>«<-COr-od 
On  0    Ov  On  On  l^    Ovvo  00    c^OO  00    OvOO    OvOO    OvOO  00    00 


r^'^ChOvcocolcjOO   OvvOvO   c^» 
ci'>^cocococi'ciMM«MM( 


c-  CO  •«•  CI  VO  a 


,1, 


00   cO'^c^oooo'r^c^r«'^Ovovo 
cicocbcocOM    ciMMMMM 


r^  CO  ■^  ■*^  uo  c^ 


\)!? 


Hi    ci    CO  ^  lOVO    C^0OOnO»-«C«CO^  lOVO    r^OO    Ov  O      A 

MMMI-IHIMMMM«aC1C1C1C1C1C1CfC«C0*i 


^ 

^ 


i-OiOO<-j-oO'«*->or-ooc»OQOr»«r^Ovco'4  ^ 

OvO    OvOOOOO    vovOOOvO    OnOO    Ov  OvOO    OvOO    lOOO    00  ^ 

Cl   CO  c^  <^    CO  CO    ONOO   Ov  Tf  r*vo    avO    CO  "«-  CI    r»-  c^    o  M 

cicbco-AcociiMMMMMMMMMMMMM    ci  "^ 


o 

43 


10 


Digitized  by 


Google 


14« 


H.  MOHN.    METEOROLOGY.         f2ND.  ARC.  EXP.  FRAM 


)  Ovoo  c^  OvoO  CO  00  00  r>ao  O  ^O  t^oo  oo  oo  co  oo  r* 


goo  CI  •-«  CI  «   '♦■lOioi/^r^t-ovO'O  too  r»io^ 
g^«^MM6dddddddddddd«^ 


.  0\  On  Ov  CTvCO  00  00  00  t^oo  r^>0  r-00  00  00  00  00  r> 


CO 


r-cOMvO   noo   ^  "C  Q   0*co 
00    Ok  Ok  OQO  00  00  00  00    0>  00 

r«iocoeo<o  On©  m\o  icIos 


MOO 


CI    O    O     0 


CO 


g  t^ior»ci   O  r»r»-io  lO^O   r^  r^  •ovo  »ovO   r^  lO  ■♦ 


"    "«rC1vOvO    ''l-iO'^CI    OSM    COMOO    0^O^d    CO^O    CI 
Q^  Ov  On  0\00  00  00  00  00    r*00   t~*  r*»  r»  r*00  OO  00  00  00 


oscoiowvo  OvOvO  tn  m  0\ 
^ciMi^dddeidd    d 


goo  »OvO   O>O>00   »OvO  »00   t-r»vO»00   r»t^'«^-^ 

gMMMdddddddddddddddM 


t^oo  a  CI  o  »o  !  o> 
d  d  d  ci  d  d    d 


O  2 


o 


c 

§ 

S5 


^   C»   CI   r«vo   ^  *n)0   cOr-ONCO'^l-Ovar^Cl   lOiOOO 
gv  Ov  Ov  O^co  oooooO   t^t^c^r^r^r*  r*00  oo  oo   r*  f^ 

g  00   >OVO   On  Onoo   »OvO   »0^0   r^  c^vO   "OOO   r»  r^  -*  m 


^  «  -i  ^<i  lO'^M  9^000  cocivopoo  <>  'l^r•co 
q^OvOvOn=coooooo^OOO  r»t^r^r^cooo^oooooo 

goo    "^iOOvOnOO    'l'^    lOvOvO    r^NO    »O00    t^c^iOCI 


-*■  0\V0    lO  »0  O    "x    »O00    O     CO 
00    C^  On  r»00  00  00    On  r*  0>  CO 


Onc^oo   «-•   r-r»ONM   c^voon 

MMM^dddcidd    d 


00    lO  lO  O    1^  r»  Ov  »O00    "^ 

MMCiMddd^^dd 


"   O   ^   ^>^  couor^o   r-ao   cor^oo   cO'^coco 
q^OnOnOn^COOOOOO^OO    c^no    r-C^C^OOOOOOOO    C^ 

g   Onuoioo   OOOvOno   "Cio^O   r-NO  ior»r-r-»O0 


^ooono  coci  qnooooo 
00  ^S   Ov  r-oo  00  OnoO   r»« 


0\  -*  r-  0   r»\0   On  «0  On  "«*- 

«M  CI  Mddd-Idd 


^    M    M  CO  ^    CO  1-  lO^O    Q    r^  «  00  00    0000    "l-OO    CO  t^ 

Q,0\ONOO=*D000000^5cio  r^i^xo   r-cooooooooo  r- 


C  00   lO  ^  O   O   r*  lovo   ^nO   r^  r»NO  vO   r^  >0  c-no   On 


00000000000000 


^    O    "-I    On  OvOO    «0  ion©    O    r-  O    ■*  CI    i^  r^  »O00    On  -*  - 
q,OnOvOO=coooooon5oo   r-r»v0   r-0000000000  r-o© 

gOONO    CI    N   M   r»iONO   lOiONONO   t^NO   c^NO   r^r^oO'O 


lONO  OO^O^OO'^M^ 

MMCiMMddM^d 

-8, 

d 

NO    C^OO    OnOO  0?00    OnS 

ci 
00 

r^  <^  0   M   uooo   CO  W    -^ 
Mci^i^'ddMcid 

8! 

d 

ii 


O^CI    0    "^00    •OiOP-OnOnI-'-iNO    -^no    't-OO    Q    o>o 
Q^oo   ONao^oooooONO   r-r-NONO  c^oooooooo   ar^oc 

goo   c^r»<»«   MOO   ^NO   loiovo   r^r^ior^NO  r«oo  r^^ 
^^^6^*^66666666666666^ 


^  aM  M 
d. 


Q^M    M    COO    C0>Om    COa-^^ol-p    r^CIOONO    ►-    On 

»  o>aoNONOooo  r^oo  r^^o^ovooooooooooooo  r^ 

g'oo^   r*ci    CIOO    -^^NO   iOvO=c   r^'<*-r^vOvO    c^vO   O 

Q^»:6>^>^666666^6666666c% 


^  ao  coo  «  ►-•NO  1/5-  -00  avo  loci  uocino  lor^io 

0,00    OvOnOnOvOOOO    r-oo    r-\ONONO000000    c-oooo    r» 

g*  r-.oooq  oocioq  "^^.  ^  "^^  Ovr^-i^vqNO  ^^t;*^^ 


E  - 


00000000000000 


^  r-'«*-M   >moo'0   1^cO'-'  lor-Moo  co-^m  -^oo  m 
0,00  o*On=>o  aoooo  t-oooo  C-NO  c-r-oooooooooovo 

gvo   c-co   fl   CO-   lOr-uoiOvOOONO   ionOnO   ior»uoco 

gMMdsMMdddddddddddddM 


r^  ^  CO  covo  ^  UONO  O 
00  00  00  t*^00  00  00  OnOO 


lOvO  00  ^  NO  O  M  CI  lO 


M  ci  d  -  d  ^  M  ci  d 

d 

NO  r«'«<-iocooooNO  -t 

00  00  00    r*00  OO  00    Onoo 

00 

ci 

00 

lOt-OO    lONO    On0nC0>O 

8; 

•-.ciOMOoono 

0 

00  00  00    r*00  00  00  00  00 

00 

^  NO    0    -^NO    On  0    M  NO 

8; 

mCImmOOmCIO 

0 

\0    t-ON-^COt-ONClO 
00  00  00    r»00  00    t—  OnOO 

o' 
ci 

00 

NO  ^    CI    '♦NO    a  On  CI    lO 

% 

M  ci  M  M  d  d  d  CI  d 

6 

CI  CO  •«•  »ONO  r-00  On  O 


ClC0'*»OVOc-00ONO^ClC0'*iOvOr»00ON0'-'     es 
MMMMMMMMCICICICICICICICICICICOCOi} 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


147 


O 


o 


^    1^00 


^00    O    OOOCOCO    (^  r^CO  ObOOaOQOOOOOOOOOOOOOQO    C-QO  00    On  0\  0\  ONOO  00    00 

i  c« 

>'^CO0OOO    C0C1    «    CI    CT    lOvO    lOiOCT    C0«    C0C0C0CO^O    '^l-lO'-l-OOiOOOVO    r-     lO 


mOOOOOOOOOOOOOOOOOOOOOOOOmO 


ev  00  00    O    OOOOOdO    t^t^  t^OO  00000000000000000000    r^OO  00    a  OS  Ov  OSOO  00 

•^                      MM 

00 

C    >'*«00    acO«    CI    CI    «    lO^vO    '<hCOCO«    CI    CI    C0r»-\O    '^'^'"4-COiOO^t^OO 

c66*^*^666666666666666666666666>^6 

CO 
lO 

d 

^oo  lop  ooo  r-000  CI  OvcO'-f-cOMVo  l/5^-'«^c^  com  c«vo  c^co^  moo  O  a 

/v^O  00    O  O  00  r^OO    r-  r<  r«00  OOOOOOOOOOOOOOOOOOOOOOOOOO    OvO\  OvOO    O  00 

•^  M  M  M 

g  Y-^M  c-M  coci  CI  «  «  '«*-iovo  •^cocococi  CI  coco^o  lOio-^Tj-iooooq  q 

g  o  d  M  M  M  d  d  6  d  o'  d  d  o*  o'  o'  o'  o*  d  o*  o'  o*  o'  o"  o*  o'  d  d  d  m  m 


^    O\COiOr*0000    O    O    C^OOCT    '*VO    r-»OlOC«    COCI    CI    CI    M    lOvO    CI    C^QOO    Q    ON 
Q^^  00    0\  OkOO    C^OO  00    r>  r-^  OOOOOOOOOOOOOOOOOOOOOOOOOO    aoO    OnOO    O  00 

g  ^'^Chvq  M  COCI  CI  CI  CI  »oiO">4-oococo'*ci  ci  cocoup'^ioioioupoq  Cho 


g  o  o  o 


dddd  0000000000000000000 


lo  ID  r*so  y^  ^  ^  » 


CI  CO  M  CO  '"I-  CI  00 


1 8  o\ 


g  ^coovr»cococ«  CI  CI  CI  loiiOrfcpcocp'^ci  n  c9^'1""1'K^'9'1""1"  *T*  9 
g  o  d  d  M  M  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  M*  M 


"  s  coioQoo  c^^-o\Cloo 
Q^  ^00  OsOOO  c^c-c-r-c^ 


M    «^iOtOtOto-^<4-M    COCI    ooo    CI    M    OnO    CI    losp 

00=1000000000000000000000  c^oo  onoo  o\  aoo  Ov 


g  ^coooso  cococi  CI  CI  M  '"^S'^cococi  CI  CI  cococoioci  •^''i-iocosqoo  «    -^ 


c 
o 
o 


S    'vsr-O    O^OOOOO    COrfCINO    »Om    lOiOC^-^CI    CO  ^  lOvp  00COQQ'«*-t^C0vd 
OvOO    OvOOOOO    C-C^C^r-OOOOOOOOOOOOOOOOOOOOOOOOOOOO    O\aOsON00    O\00 


g'  S'^oovo  ci  "-f-ci  CI  CI  CI  '^^^q  lO'^coci  ci  ci  ci  cocO'*cO'^'«*''«fcoiooq  t^ 


^ 
^o 


^  M   v^oo  O  0\r»r^r»oovO  «  tovovo  lOiovO  tOd   ^mmvo  ci  m  m  ci  co»om 

q,Onoo  0\Ooo  r»r-r*r-c^oooooooooooooooooooooooooooo  O\oo  OnO*oo  0\ 

g*  lO'^r-ioco^ci  «  CI  CI  CQNO  loiococi  CI  ei  coci  00"^  CI  "♦lo^  coinvqvq;uo 

g  d  d  d  M*  M  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  M  M    d 

"  oo" 

"  0  >Q  o  <^  r»avr^r^«  co'^i-ioio^o  '<^'*»oci  io»ovo  '«^'«^ooo  M  cooon 

/^.OvOo    O    O    O\r*r*r»C^r-0000000000000000000000000000    OnOO  OnOvOvOO 

•^  MM 

g  •«*-'^i:»io>'*coci  CI  CI  covq  f^'t't^.  ^^.  ^  ^*?"?^'1"i""?*?t^.  "9    "9 


^   OvSCi   0   «-\r-cOc^r*Cl   m   ^<^'«^io^iO<O0   cO'*'^u->Os»OiOm   i^'*-^ 
cL  00  00    0\  0    On  t^OO    C^  t^  C-00  0000000000000000000000000000    OvaOvOvON 

0 

g  "*'*N>o  "^^lococi  CI  cocoior-'^cocococi  ci  ci  co■*'<■'*'*^oco■*^Ovvo 
gdddMsddddddddddddddddddddddddM 

On 

d 

1 1? 


O^    COO^O    ONPOO    O\C0M    ««-C|VO    Q    -^lOiOOO    "l-Ov-'J-iOOOOO    MM    ^iOCOiiO 
Q,0\0o    OvO    ^C^CO    t^r-r»00000000CO000000    r*00    r^OOOOOOOO    OnOnOnOnOO    00 

g    '^>IOCO»NIOCOCI    «    CI    CI    "^VO    -"f-iOCOCOCI    COCI    "^C0'?'"^>9'*<?'^CJs«O,'^ 

gdddMsdddddddddddddddddddddddoMC) 


^Ovt^QOQCOO    aoo    CI    O    '^  »0  "^  COVO    "^  CO  O    "^  On  COOO    r>00    \n  CI    lOOO    on    lO 
O.00  00    OnO    OOOOO    C^r*  c^OO  000000000000000000    C^OO    r-00  00    On  On  On  On  r*  00 

•^  MM 

CI 

d 


M     M 

g  »o>iocooo  r«coci  CI  «  m  -i^xo  loiococo-^coci  "?<9»9'^'<>'^ct*'<^oovo 
g  d  o  d  M  m'  d  d  d  d  d  d  d  66666666666666666>^ 


M    CI    CO  ^  in^O    r^OO    On  O    M    «    CO  -^  »OvO    C^OO    ©^  O    ►-    «    0?  2"  V?"^    C*^    2^  & 
mmmmmwmmmmCICICICICICICICICICIC^ 


Digitized  by 


Google 


148 


H.  MORN.    METEOROLOGY.        (2nd.  ARC.  EXP.  FRAM 


^        bs 


o 

o 


^O   -   CI   r^ai-ci   cooo  vO   CI   iom\o   CI    -^r^r-  r^oo   t^r-r-t^r-r-a»-'COM\o     co 
Q^OO   Onoooooooooo   c^oooo   0\ac»acKoo   t^r^r-r^r^r^r^r-t^r-r-oo   r^oOflO    00 

O 

B  ""fiofnoo-t-cooo'^ci  «  ino  coo  oco»-'MMMiMMi-i«.-i«--nMH-    co 

gdModddddoddddo^dddddddodddoddddd 

^   "<*■  CI   CO  r*oo    ■^•-'Cioo^OCiiociroci   -^OO   r-  r^  r-oo  t^  t^  t^  t^  r^oo   ci   -«<•  »-i   lo    ci 
Q^QOOOaoaooOoooo   r*oooo   O^Osaaaoo   r"p*r*r^r"r^n"p"r*r*r*oo  f^oooo    oo 

g   >f'*'^*-ci   "fco-^'j'coci  too  coio^ci«»*>->-«t-''-'i-*-.-i^--«««-    en 
gd-^dddddddddddd^ddddddddddddddddd 

Q^oo   r^ooaoooooaocooooo   aaovaacb  r»r*r^r^t^r^t^r*r*r"r»oo  t^r»oo    oo 

'  a 
g«*-cO"*eO'«j-cococopoci"*«ocoiooeOMMMH.««MMMM^«eici'-'    ci 

g  d  M  d  d  d  d  d  d  d  d  d  d  d  d  M  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d    d 

^  lO^   r^c^iocO'O   lOt^ioOiOQ   -   •-   'OO   r-r^r-r-r-r-r'OO   r-flO   ci   mo  »o    ci 
Q^oo  r-  r-oo  ooooooooooco   ONOkOvOv  O\00  00   r^r^c^r^r^t^r-r^r*  r^oo   r*oo  00    oo 

gcocO'4-eopO"«»-ciciciCT'<*-r^coeoo«'-'«-^-Mi-ii-ii-iMM«-cieiM    ci 
^6*^666666666666'^6666666666666666    6 

'  ao7 

^   "O-^r-r-oooO   r-vOOO   •O0n«O«->   m   •-•   ei   m   r^r^r^r-r'r-r^r^t^QO   Ci   m   o>  m    ?i 
g^oo   i^  r^oo  oOQOQOQOOoaOQO   OnOnO^  OvOO  00   r^r^r"r^r»r»t^t^r*  r^oo  oo   t^oo    00 

00 

g'<*-coiocoeocoPOCicorocor^pooooeo»-i-iMMMMM«t-iH-i-.cit-'Ci'-«    ci 
^6'^666666666666^66666666666666666 

^   «l^cor•r'0000  loc^r-iooo^o   «   moo  »op   cor-r«f^r-i^r*r-r'ao  m   «   ain    ci 
0,00  r^r^oooooOoooooooooO   OvONaoooooo  r^r^r*»r*r^r*c^r»r»c^oooo   r»oo    00 

g«4-ciio<oooooconcicofr>p*corooco«««-'-^^'-i«M«----«ci«    ci 
^6*^666666666666-^6666666666666666    6 

^    ^Q   OOOOOO   r*r»vO   "OOO   •O'-'OCO^ONr-t^r-vO   lOr^r-r^r^OO   *-    CI    a«0    CO 
Q^OO   OnOOQOOOOOOOOOOOOOOO   aaaaoo   r-r-c^t^t^r^r^r»r^r^r^0O0O   r^oooo 

g    »OVO  ^O    COCOCOCOCI    COCT    POOO    «*5C00»nC«MWMM-M«Mi-MCl'^-t-     CO 

gd-^dddddddddddd^dddddddddddddddd    d 

^^  ._  To 

^    "<j-r-iO«Oc^00   r-'i-'OvO    t^uoci    «    't-Ci    Ost^r-r^>0   r^r^r*00   c^OOO   »^    On-'J-cO 
Q^oo   r^oOQOOOOOOOOOOOCOOO   aaaaoo   c^r-r»r*r»r»r^r^r*r*r«'OOoo   i^oo    oO 

0 
g    lO-fl-r-COrOM    COCI    COCI    COOO    c0C00«O«M«.-ii-M«M-.M-^CI»-^'-      CO 

q6>^666666666666-^6666666666666666    6 

^   louoo   o-iooo^   "i-iocovO   "^ci   Qoo   C10«   r^r»r-c^c^r»t^oooo   OvO\aco    ci 
qI  00   r»00  oooococooooooooo   CTvOv  CTv  oO  0000   r^r^r^t^r-r-c^c^r^c^r-r*  r-oo    00 

ioo 

g    "*  lOOO    COCOCICOCICOCICOr^-^COOvOClMMM^^M^Mt-it-iMCICICI^      CI 

^66666666666666^6666666666666666    6 

^   lOCOr-^^O    Ov'O'^-Ci    r'VO   COCI    O^O   ao   r^r'ClvOvO   r-^o   r»r-00   OnCI    0>Cl     »^ 
0,00  00  00  00  00  00  00  00   r*oo  00   0\  0\  OvoO   c^  00   r^t^r^r^c^r-r-r^r^t^  r-oo   r^oo    oo 

O 

g^C0^C0C0C0C0C0'«<-C1C0vO«OCiar-CI'-i'-'«M*-iN,,-i^^MMC|MMC«      d 

^66*^6666666666666666666666666666, 6 

—  ;;^ 

^    "^^^r-vo   r*Os^   «   cor->ococo^-   d   CI   cor^r-cor^c^r-vO   r-0000   0>Ci   r-«     ci 
Q,oo=c   Ovoooooooooo   r^oooo   aaaONOOOO   r-r»r-r»t^r-r-c^r-r^r-oo  r^oooo 

gio>'^cococococO'*cicivOiocio\oeiMi-.MMMMMMMMCi«-'MM    co 
^6^'^666666666666'^666666666666666    6 

._  _  _  ^- 

^^   COOO    1-^   O   •O'^cooOvO   CO""*--^   r«ci    0   t^O   r»00   r-r't^p^t^r^OO   000   "^     CO 
Q^OOCOOOOOOO   ovoooo   t^oooo   a*ONONO\aoo  r-c^r*c^r^c^c^r-c^t^r-cO   r*00   oo 

£'O"^'^C0C0'>tC0C0'*CIC0»O»OCir-0CI»-iM-^Mi-i»-M^i-;i-.M^M«      CI 

^66*^666066666606*^666666666666666    6 

G 
w   CI   CO  "*  "OVO   r*00   a  O   M   CI   CO  "*•  i/^vO   c^OO   Ov  O   m   «   co  -*  lOvO   r*00   On  O   M     s 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


149 


«   "OS 


0,00  00    OSOO  OOQOQOQOOOQOQOOOOO    r-00    r-  r»00    C-OO  00    t^  r-00    C^OO  00  00    OvOO    Ov 


^666666666666666 


*^,  *^.  o  o  *^^  -'  o  >^  ^  ci  t^  yf-  t:i  '^  en  en 
6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6 


"  ioiom  cow  cor»vo  r«vo  coooo  c^^v 

Q^CO  00    O^00  000000000000000000    t^OO 

^66666666666  6  6  6  6 


0  c^oooo  c^r-oo  r^ooooooooooooloo 

ho 
6666666666666666  \  6 


.    IOCOOm    m    -^C-t^r^C-CO  CO  o    o    M 

0,00  00  Ovoo  oooooooooooooocooooooo 


1°^ 

00    O    O>OnC00V0    r««    r-^0    OvOO    ^00     « 
C^OO    t>.  r*00  00    c^  r»oo    C^OO  00  OO  OO  OO  00    00 


gooooooooooooooo 


o  o  o  o  o  d  o  d  6  d  d  d  d  d  d  6  d 


■>  ■*^  Ov  CO  M    ^yo   r»  c^  r^  CO  CO  O 
lOOOOOOOOOOOOOOOOOOOOOOOOC 


gMMCOCOMMCOMCOMMMl-IMO 

^66666666^666666 


Ovtoao  c-coci  coiooo  n  loooleo 
r«oo   r-r-r-oooooooooo   Osoooo    oo 


6066666666666666  \  6 


Q^oo  00  06  dvoo  ooooobdbdbdboboooooo 

gMMCIVOMC^COMMMMMMpO 

^666666666666666 


\Omm    m   ioOO    r-cOC^    'ij-'ij-r^W    ^OOCO 

r»oooooooooo  r-r-oooooooooo  aoooooo 


1  '^.  *^.  9  '^.  "^e  9  *1  "^  ^  "^  "^  ^  ^  "^  ^    "^ 
666666666666666616 


.    ■*^  "d-vO   «0  P    "*vO  00^    c^C«   COcOO^HioO    m    •-•    <-■    ^O^OOO    CI    C«    •<*-'^r^^^    •'♦■OO     CO 
0,00  00  00  O\00  00   r*oO  00  00  00  00  00   c-oo   r*oo  00  00  00  00   r^  t^oo  00  00  00  06   O\oo  00    00 


^666666666666666 


6666666666666666\6 


c 
0 

^  jfJC^^  rt^  j?"-5"ir5  iTiP^  ^  0  «  «  a  0  M  CI  0  r-00  COM  lo  covp  '«*- 0  00 

0,000000    O\000000000000000000000000    r-00000000    l^r-000000000000    O\00 

00 

i 

g*MHn\qMMClC«MMMM^^MOO^MOMHMMMCTM^C«COCOC« 

\n 

goooooooooododdddddddddddddddddd 

0 

0 

"  10  o\  lo  ^  «  •«^  cooo  vooo  '^cocoaw  mvo  o\  -^  0  o^or•e^  m  -^tONMoo  o\oo 
0,00  c^oo  O\oo  0000000000000000  c^oo  00  t--  t^oo  00  00  r-  r-00  00  00  00  00  00  00  00 

M 

CO 
00 

g"MM«VOMMC|MMC«MMM-lOMM«OMMMOMC«M^C<CO'^« 

«o 

^6666666666666666666666666666666 

0 

s: 

"O 
^   »0  On  "^  CO  Hi    1^  COOO  vOOO'^cocoO'-.Mio  r«00   0   m   r-\0   Ovdco-^iot^^oo     ci 
0.00  c^oo  Ovoooooooooooooooooooooooo  r-r-t^oooo  r^t^t^oooooooo  r-aooioo 

gMC««IOWC««C|MC1»-MI-IM0 

^666666666666666 


000000 


OmC1>-iCOC»-^"*CI  ^ 

666666666    6 


^  ''j-Mioci  ovTfcioovo  c^ioci  coo  o 

0,00  00  00    On  C^OO  (300000000000000000( 


IVOOWCO'aCOOCICOW 

-  r-00  0000=000000000    00 


gMC«MlOMMC1C|MC«MMI-IMM 

^666666666666666 


0000000 


M  i-i  c»  M  <^  e«  covo  «o   t-i 
6666^6666    6 


,  '<^M  ^«  M  '^i-cioo  c-r^ioc^  coo  c« 
0,00  00  00  Ok  00  ooooooooooooooooooooc 

g"MC«»-lOC1"««MMMMM(-IIH 

^666666666666666 


voiomcjM'^j-c^  a>vo  ^o  m  ■*  co  o  m 
0,00  00  00  Onoo  ooooooooooooooooooooc 


Ov  0>  '^00  •-• 
C^  C^OO  C^OO  I 


M  H.  o  O  M 

6  6  6  6  6 


>  \0  M  CO  CO  CO  o  < 

>  r-00  00  00  00  00  ( 


>  00  00  00 


mmC»««'<*-CO'^'*m 

666666666    6 


I  00  00  r-00  00  00  00 


gMC^'-'ioeiMeic^MMCic^MMO 
^66666666666*^666 


000000 


MMeici«<*eiioco|Ci 
6  6  6  6  6  6  6  6  6    6 


CI  CO  "*  lovo  r-00  o>  o 


CI    CO"*iOvO    r-00   0\  O    >-    C«    CO-^fiO^    r^OO    0\0    t-iirt 

e«c<««««c«cic«cicocow 


Digitized  by 


Google 


150 


H.  MOHN.    METEOROLOGY.        [2nd.  ARC.  EXP.  FRAM 


:2    I 


^  r-iooo  »-  lo-^ioo  "-ooo  0\^  Q  ovON-^ei  goo  >«poo  o  --^-p  o^Pir 

/vOO  OO  r-OO  00  CO  00  00  On  CT»00  00  On  O  0\  t^OO  0\  Ov  r»  ^00  On  O  r»00  r»00  00 


^666666666 


co»-'COO««>-'«-«'^^q'«fON«N*M.^.ro 

6d6«^6d66ddo>^dd6dd6jo 


■POw    r-^>0    r^O    ^O    OvOO    O^O0000   *n  Q    ^   C0»Or»Q   »00    OnO     r^ 
r^OO    r-OOOBoO    ONO^O^0000    OnO    r-00    OnOvOO    OnOO    0>0    r-00    C-OOiOO 


S 


gciaM«»-Mi«M^«'^^eiONei«'-'^'-;cr)ur>Ou;iCh«^»^wM|ro 
^666666666*^66666666666*^666666, 6 


^   r-oo   »0  CI   r^  CON©   r-  On^   O   On  r*  O   O^vO  »0^Q   •-'   C0>or^Q   ^Ov  OnOO     r* 
Q.00  00   r^OO    r^oo  OO  OO  00    0»  OnoO  00   O    On  r-OO   On  Onoo   OnOnOvOOO   c^r-r»00 


00        I 


c 

§ 


C    CI    CI    -•    « 

M«MMeor^"^««aciMci-^Mcoiot^at^«^^-« 

CI 

^6666 

666666666666666666666666 

0 

^    lOOO  00    CI 

Q^oo  00  r-00 

f^oo  S  00  00  a  On  Onoo  5  a  t^oo  a  onoo  onS  on  on  t^  r-  r*<» 

gc»ci««»-''-'»-''-'COc^'<*-MMONei»-.»-eocicoNOt^NOiOM«'-;'-jlci 
^66666666666666666666666666666 


& 
E  CI  CI 


CI 

C«  00  C^  On  -^00  On  ^O 

,00 

■00 
C»00>O-MO\f0SM««  CONO  00  00  "»«•  «  M  M 


gooddoooooooooooQoooooooooooo  o 


^   r-  t^  On  CI   CI   lONO   r^r-morso   r*ONQN»->«nONQ  ioqnP   "^r»c«NONO   O-'d 
Q.0O0O  r»cooooooooooo  onOvOvoo  OnOnoooooo  Onoo  Onoo  t^ONt-t-c-r^oo 

E  CI  CI 


eioo»o«»-ooor)<^cicici«  -^j-oo  a  '^  co  • 


gooooooooooooooooooooooooooooo 


^00    IOOnCI    CI    CInC    r-«0"<i-C«    ^    t^p»0\«^«P    OvOO    r^OO    CI    coo    lOOO    t^  Os 
Q^OOOO    r-OOOOOOOOOOOO    OnOnOnOO    ONaOsOOOOOOOOOO    OnioOvOO   r*r*t^ 

C1 

cdciMMMM  h-MeiQOiDM«oocnpici««n<ot^O'«*-ONMM»^ 
^6666666666666666666666*^66666 

6 

00 


VO 


.  g  »o  p  CO  po  poNp  NO  00 

p    OnOOOOOOCOOOOOOOOO 

a  0?  Onoo  a  S  Soo"® 

M   g  »o  Q  r-  t^  Ov  Onoo   On 
O^  OvOO   0   lO  On  On  r»  r*  t^ 

00 

gCll-.MMM-1-MCI 

OOCI^NOCOWC^M 

«      «      COOO      M       ^    0      M      M      IH 

a 

gooooooooo 

000000000 
On  On  OvOO    On  On  OnOO  00 

6666>^6>^666 

0 

*^  M  irj  c^  ci  lo  CO  »ono  op 
(£,aoo   t^OOOOOOOOOOOO 

Ov  Onoo  Ovvo  Ov  a<S  t^  t^ 

00 

E«--^-:^'^^^ 

lOO    CO  M   lO  lO  «    c«    >- 

CO  C«    CO^    s    Tf  On  M    M    M 

? 

gdooooooooooooooooooooosooooo;o 


M  ^p  co«oeo»ONO  r»ci  r-Mco  ci  p  onvooo  g^oo^o  o  «-•  ovnono  oni:" 

^  Onoo  COOOOOOOOOOOOO    OnOnOnOO    OnO    OnOOOO    ONONr-Ovt^ONONt^r-r-OO 

'00 


c«  M  n 


lor^cO'-'  lOONCi  c«  "H  C0C1  cot^M  •^oo  m 


00000    OOOOOOOOOOOPOOOOOmoOOOOjO 


•-•  lo^co^c*  lONOoo  CI  mg  Onm  g  g  ci  iom  gp^^oo  cocgoo  o  ON'if- 

Onoo  00000000000000    OnOn  Onoo   OnO    OOOOO   ONONC^^r^ONON  r^oo   t^  00 
C|mM*^m*-.mi-miOOnC0'-'1-OnCICIm-^|-C1C0>OOv'*Onmmm|C0 

6666666666666666666666666666    6 

"  "     ~"  "     "'  ,00 


(V^MClMMMMMM-^OCO'-lCOOCIClM'^t-MCO^OlOOMMM         CO 

6666666666^666^6666666^6^666    6 


^    CI    CO-^iONO    r-00    OnO    m    ci    C0"«4-»Ono    c^OO    OnO    •-•    CI    C0'^»OnO   c^oo     « 

MMMM«^^MMM«C«C1««C««C1«CltJ 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


151 


S 


o 
a 

i 


o 


^   Ov  r^  CO  r-oo   M   ooo   "^r-Mvp   r»  -^^oo   r-  r»  «  \0  vO  ^   r»oo   ■*^vO   CO  0\  CI    S^   f 
Q^C^VOCO    C^OO    OVOO    r*00    r»0O060O0OOO0OOOQO0O0O0OOOCO    aO\O\00    0\OsO\a 

^666666666666666666666666*^666*^66 

^  J:^  ?r*iP  f^^  ^  ^  oncococ^vo  w  ■♦ov  t^oo  »ooo  vo  vp  onoo  »ooq  -^  r*  «  tx  m  « 
Q^oo  vo  00  c^oo  aoo  r-oo  oo  oo  oo  aoo  oooooooooooooSooco  ov  Ov  o\oo  cv  o\  a>  a 

Sl^'^1^^'^^1'^*^^*^^'^^*^'^^^'^'^*^    *?^    »0  CO  CO  »0  S  vo    CO 

gdododo'ddddddddddddddddddModoNdd 


^M   CI   -^r-vo   r»vO   m   C1   COCIO   Ovc-ONt^OOO   c^vovo   0^vO  ioO>"*r»M   O^'fOv 
0,00  c^oo  r*oo  oooooocoooooooooQOooooooooooooooQOQO  o\Ov  ovoo  o\  a  O\00 

E^l^'^'t'9^^'^*^'^*^*^^'^^*^^'^'^'^'^'^  <*5NO  c^  lo  CO  -^  M  vo  CO 
^666666666666666666666666*^666*^66 


.  ^    OvCpO   »0^    mO    »-■    '-'    «\0    Qn-^OO   r-00    lOiOvOvO    r^ONiOQ    COi/5m    O    "*vO 
rvOO  r-oo  oooooooooooooocooocoooooooooooooooooco  r-o^o  OvCO  0\  O  0^00 

MM 


CI      M      M      ^    CI      W 


^606666666666666666666666*^666''^'^ 


6  6 


^i;j5Jii!J£^S  «a<>»ocor»o\t-\oao  ov«o»oio\ovovo  »oq\c«  ovo  o  «vo 

Q^OO  OOOOOOOOQO    0\r»r»  r»00  OOOOOOOOOOOOOOOOOOOOOO    r-OvO>  OnOO  00    O    OvOO 

^006066666666666666666666*^666*^66 


^000   r-'^cor'CI   0\Q  cocomOvvOvO   Onoo  i/5m\o   r»c^O\vO   Q\eoiOvOC0   ^   0 
Q,r»oovooooooo  Cvr-ooooooaoooooooooooooooaooooo  r-o\OvO\ooooo\0\ON 


^666666666666666666666666 


«  como^  co'^'i'vo  -^ 
^  «•  «•  ^  o*  o'  d  M  o'  d 


o 


^ 


00 


0\0   »OC«   COOv^CI    O   lOiOCi    0\OnvO   OvOOCO   100   c^r^O   »O00    c^    0   r^r-'-'    O'VO 
C^OO    r^OO  000000(3000(3000(300000000000000000000000    Q\OnOn  OsOO    O^  Ov  On   00 


HCOMcooicoc^MMMM«eic«c«MeiMMMC«c«-^ONr»cO"^'*c^'^ 


goooooooooooooooodddddddddodo 


.00  lO-'i-t^aCT  M  r»'^cococooo  t-aco  Ov'«^vo  r»NO  ct  •-.  cocom  onoooooo 

rvOO  00  00  00  00  00    OvOO    r*00  OOOOOOOOOOOOoOOOOOOOOOOOOO    OvOvOv  OvQO    OvOO  00 


gMMMMMCICOClMMMMMWMClMMMMMMW      -"J- 00    00 

^66666666666666666666666666 


CO  CO  lOVO    "d- 

6  6  *^  6  6 


,    OvOv-^-^i/^OvCl    "^00    •^•<*-cOr»0    lOOvvO   Ov»OiO>OvO    '-   CI   r-r^ 
Q^  r-  r*oo  00  00  oO   Ovoo   r-oo   r»oo  oo   OvOO  OOOOOOOOOOOOOOOO   OvOvOv 

^66666666666666666666666666 


M  «   O  o  g    r« 
Ov  Ov  0    ^  Ov  00 

M 

no 

-*  CO  lO^O    co|  « 

6  6  *^  6  6.  6 


^0   ^COM   eoci   OvcO"*COr»QiO00   r»g   ^^mvo^O    -^oo^r^"-!   "-•   r^N   O'r^ 
"-oo  00  00    Ov  OvOO    C^OO  00  00  00    Ovoo  00  00    OvOO  0000000000    O«Ov0vOtOvC\Ova0 


^6666666666666666666666666^ 


"^  c«  VO  r^  CO  CI 

6  6  6  6  6\  6 


V  a  o^ 


I  ^ 

vo  "^vO  so 
.  Ov  C\00  ;00 


■^  o  o  Ov  cooo  o  co"*ovci  ^coc^g  looo  vo  g  -^vo  vo  vo  vo  oo  r»og 

£^<X>  00    t^OO    r^  Ov  OvOO    r-QO  00  00  00    VVOO  00  (30    QvOO  00  00  00  00  00    Ov  Ov 

a*r'-'C«»rC«C«^C«'HMMMMC^MMMMMMMMM^r-CO'<f<^Vq=0'^C«' 


gOOOOOOOOOOOOOOOOOOOOOOOOO 


o  o  o  o  o  I  o 


^O    Ovg   lOOvvO    COCIvO    •<*-iOC^^   lOVO    OvvOOO   mc^vovo    C^OO   »ooo 
Q^OO  00  vo  00    r^OO    OvOO    t*^(30  0000000000000000(300000000000    OvOv 


'-♦■  M    c«    >  r-  vo 
Ov  Ov  Ov  0\00  |00 


gMM«MMC0C0'-tMMMMMCO*-'C«M«MMMMMC0r»C0 

^6666666666666666666666666*^ 


^  C1  vo    Ov  lO'  CI 

6  6  6^616 


C«   CO  -*  lOVO   c^oo   Ov  o 


Digitized  by 


Google 


152 


H.  MOHN.    METEOBOLOGY.        f2NB.  ABC.  EXP.  FRAM 


S 


73 

0 

acvaOvr-ooooooS'Soo 

&SS 

-*  lo  r^  c^vp  coao«cciovo»oeiioco 

00    0»  OvOO  oO    r»  Os  0    t^OO  OO  OO  00  00    r-00 

CO 

otS 

00 

s 

F 

n  -^cocon  ci  coconoo  « 

CO  CI   CO  CO  r-  Osoo   c^  r^  r-  r-  ^  ■^  •^OO  vO   0   r^  t^    »0 

B 

d 

OOOOmmOOOOO 

0   0    0 
«  Oo"  Ov 

OOOOOOOOOOOOOmOO 

0 

ji 

O^C^O^O^6^O^00C00O    OnOO 

•0  CO  a  c-  coo  a  0  00  o\vo  o  ov  «  vo  o 

00   On  OnOO  00   r-  Ov  0   t^  c^OO  00   r*oo  00   Os 

s 

g 

«  CO  '^  ro  co>o  CO  CO  «  ^o   « 

CO  Ct    CO  CO  c^  OvOO   r^  ^-^0   c^  ^  CO  -^  0\^   0   0>  r-    m 

J3 

g 

V 

d 

doooMModododob 

CI    «    Osc«    «   r^r^r-«   ioc^OnvO   Os 
0\  O^00    OnQO    OnOO  00  00    Ok  C^OO  00  00 

ooooooooooooo^oo 

0 

CO 

iOmoo   OsiovO   r-Ovr»Ovt^'*«   ci\0   a 
00  aaoooo  i-ovar^r-oooooooooooo 

00 

F 

coco'i'con  «   ^co  eONO  « 

«  CI  cococ^OnOnoo  r*r»oo  *o<*ioooo  0  Onoo'o 

E 

6  d  d  d  M  M  d  d  d  d  d 

0    0    0 

00000000000-<0'-<00|0 

jC 

0 

d 

*  ovoo  3v  a^oo  0000  a  i^ 

1^ 
aoo  Ssoo  J  ov  aoo  00  ova^o  t^oo  oo  <S  t^oo^ia 

0 

F 

cO"*^cot^M  --j-coei  T»-CT 

CO  c«  CO  CO  i^  a  o\oo  00  ovoo  ^  ioioo\0so  o»c'»o 

a 

d 

ooooo-mooooo 

000000    OkO^O^00000000   r^ 

000 

ass 

00000000O0000*^«C 

0 
00 

vd 

00 

0\  0^  O\00  00  «   0\  0\  Os  r-00   r»  r-  r-oo  ^o 

•^ 

g 

^'^iO'4-r-O    "^COCO-^CI 

CI    C«    CO 

^00    OvO    00000    a^O    >OO00    OvOvO^O    VO 

d 

OOOOOmOOOOO 

0    0    0 

666^^666666666^0 

0 

vd 

00 

M 

00  oO  OvoO   Ov  Osoo  00  00  00   r-> 

O\00    aoO    t^OO    0\  On  Ov  C^OO  CO  «    c^oooo 

n 

F 

COiOVO    '♦vo    0    '«*-'<^COCOCI 

PI    C«    CO 

'«^^-OvO  00000  ar-ioooo  ci  0  O^o   \0 

g 

00000>hOOOOO 

0    0    0 

6  6  6  ^  »  6  6  6  6  6  6  6  *^  >^  ^  o\6 

c     1 
0 

d 

0000   MOO   •O'+CO   c^coooo 
CO  00    O\00    0^  O^00  00  00  00    t^ 

ass 

00  00    On  Ov  r»00    O\00    Ov  t^OO  00  «    c^OO  <^    00 

1 

F 

COlOiO'^iOO    -^COCOCOeOW    «    COmt^OO    0    0    P-OOOO    t-.lO^O00    0    OvO    t^lv© 

1  ^        1 

g 

66666*^66666 

0    0   0 

OOOmmOOOOOOOmO'hO 

0 

"    0\0^»->    0    lOiOCO    r^CI    COC«VO    t^OOOOOO    O    '-*    M    C«VO    lOiOOO    0v<O    0\"*C1    ^MO 

Q^oo  00   0\  0»  0\  Ovoo  000000000000000000  Ov  Ovoo  00   r»  0\  0»  r»  r*oo  r-  r-oo  ^   00 

g  cO'^'<j-co"^"^  lococpcocoCT  «  CO  "*vo  00  o  0  ^o  looo  vq  lO^O  VO  O^OO  M  t>.,  10 
^66666*^66666666666*^*^666666666^6    6 


M   OCOO'^H   cor-«    "^j-i-H    -^^vO  00   CO  O   ^   "^  OnO   -^OO   g\  r*  '-'   «ooo   M   o   »ct  r* 
OnOvOvOvOnOnOnOOQOOOCOOOOOoO    ONO>ONOtQOOO    c^OnOnoQOOO    r^OOOOOOjOO 

CI  co'fcocoq  »9<t'^^  "l"*?^  ^  ^^  ^79  1  '9®  ^^  "^^  T^^  "^  r»-io 
66666^^66666666666*^*^666666666>^6    6 


a 

ao\0v0\0\0\aooooooooooooooooo  o\onO\oo  r<0\Ovr«(dcoooooooooioo 

n 

co-^cocoM  »oco«  c«o  «  «  CI   ^  tn  t^  0  «  icc-t^i^  ^\o  cooo  in  M  r-  wr> 

0 

ddddMddddddddddd'^MdddddddddMdd 

^    «    CI    -^civo    O    -^P^coiO  r^vO   r-  lO  r-vO    CO  r^  lO  On^O   0\  Ov^o    M   »0\0    »-•    CO  »0  od 
rv^O«0\0«^00    OnOO    0\CO    OnOOOOQOOOQO    O\OnOv00    ro0\0\r>>00000000C000    00 


CI   CI   '^cO'*\M\o   CI   CI   cioo   «   M   cocO'-i-vO   a-vo  r^r^r-^iocooo  loar-   m 

ddddoMddddddddddddMddddoddddddd 


"   n   -^co^^o   coc-oo   0\  m  tr^yo  r^-^r-covO   t^O   r^ooooqo=«   <-   «n^   -aci   r-oo 
q^OsOnO^Ov^OO    OnOOOOOO    OnOOOOOOOOOO    OnOnOnOO    r^OvOvt>>Q0Q000^000000 


«    «    ''*-CO'vs«00    COC1    CICO    H    «    COCOCOC^On'-'    •OOO    r»<0    ^■^'"^OO    ^000,10 

66666*^666666666666*^666666666*^  66 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


153 


S 


T3 
jg 


'^    O\C0i/5m    m    «    iO«i^O\C1    r»COOO    »00    COO    COCO    »o«    irjcoci    r»oo    r^lO-^COOvlvO 
Q^OOOOOO    OnO\00    r^C^r^C^C^OO    c^OnOnOnOO    c^CO    OvOnOnOnCKOO    OnOnOO    C^O^OnOO 


gvqvq  r»ei  <ooq  c^  q  acoiow  ov'^co* 

gdOOMMOOMOMMMMCTMl 


w  vq  lovq  '«fcoc^tocO'^■*^lOlO'^po  r- 
Mcl«Md<ocOMcicbcoM'^i-Jw    m 


^    r^CO'^CI    00    «nONO    COCI    O    C0»0^    O    1^00    r-iOCO\0    O    O\'O00    C-O    POM    0\     "O 
Q^OO    r^OOOO    0\C0   t^vOOO    r»r*00OO   OvO\O\00   c^OvOnOvOnOnOOOO    OnOnOO    c-OvOvOO 

g^o  i>oq  M  CI  t^  q  q  ct>^^ct^c^^yt-q  «  -^q  t^^^O'i  "?^'1'^  ^"?^  "? 

gdOOMMOMMOMMMMCiMMMWCOMCTCO-^MCicOCOMMMci 


Tf  CO  M  M  CO  H  t^\o  O  »Ovo  00  CI  »o  r-  c«  r*  r^  r-oo  lO  CO  O  «0  r-oo  r-  "i-  O  m  oo 
Q^OO  c^OO  00  OvOO  c^^O  CO  c^vO  r»00  0\  On  OnoO  c^  On  On  Ov  On  OnOO  00  0\  OnOO  00  On  On 

g'oq  f^ChM  cor-«  OnO  «?«9P?ON'^vq  m  «  loOvON'^j-a  M\q  coio^q  "?Nqoq  '<f 
g666'-«MdMdMMMi-;M«MMMC«aMcicO'4"^«cocoMMMCi 

oovO  d   "^-^NO  r-o  louoc-o  cotoc^ON«o«  r»co  r-^rfoo  c^c^«oiO'-' 


Q^oo  00  CO  r»oo  r*  r*  r*  r* 


lO  c- o 
r-vo  CO 


c^OnOnOOOO    C^OvOvONONdNr^r-ONONOOOO    OnOn,00 


gvq  i>qNcoc^oq  coq  q  ct'"?'^«>  »9<>  ^^"1"1^  'I'^P"?^^^  "O^  ^  *?  *! 


g  o  o  o 


ncocicico^j-Mwcow 


Onvo  '"^■iococt  c-oo  »oco«  r^o  lOiOM  c^ioc^c^ON'^ior*ior^'<"iociNOcol"d- 
O.00  00  00    C-OO  00    r»^    r-  r-  r»  C-  t^  On  On  OnOO  vO    OnOnc^OnOnC-C-On  OnOO  00  00    OnjOO 


g  vO   r-oo   ^  W  00 

g  d  d  d  M  M  d 


«  cpcpr-iONO  co-^coci  •-•  o  coo  mo  r»r-iov0  Oncooo 

MMMMC«MMM«C0C«Cic04M«cbc0MMMei        M 


^  r^NO  «OM  n  loioiocoNO  ovo  Oniooo  On-  ar^r-'<i-'»<-n  -oooo  '^o  io«ooj    co 

gvOOOOOO   t^OOOO   C-vO    c^r-r«r^NO   OnOvOO    0Nt-»ONONNO   OvOnOO   C^OnOnOnc-OO    Ov;00 


1       1 

g^  c^oo  comoo  -fl-ONM  coinioNO 

lO  r»  « 

COt»-m    CI    lOCI    Ovt^ON>OiONO    t^C^OO 

t^ 

1 

gOOOM'-'0«-'OMM«MM 

CI      M      M 

MC«CO«MCOCO-H.COCO-«MM.M 

§  , 

^    OnnO  no    «0^    '^I-coCI    OvO    c^i- 
Q^  r-00  00  r*oo  oo  c^no   c^  c^  r*  c^  r- 

loc^r-io^miococi   ci   «^0   r^NO   <^^  c«   o   «     - 
On  OnOO  00^    aONiOONONt^r-Ov  OnOO    t^OO    On  00 

1 

o 

^  1 

g   On  c-  r^  M   M  oq  cooo   0   CO  "O  io  r- 

^00      M 

CI  CI  0  comovNONO  0  coco-^iONO  -,S 

1 

gOOO»-«»-lO»-lOMMMMM 

CI      M      H. 

mCICOCImCICOmCICOCOmmmm 

*^ 

t 

^    0   r^r-iO«   t>.^Q    OvOO    "^NO   -> 
Q,  OnOO  00    C-OO  ^C    C^\0  NO    t^  C^  C-OO 

Ov  0>00 

On  NO    Ov  OnvO    On  On  On  On  On  0»00    r*  r*  On 

00 

2 

g'\0   r-c-O    CO^d    c^H    M    TfiONO 

"Ot    ^    *-> 

d    c-M    M    CI^NO    lOI^M    «    -i^NOOO    io'nO 

gdddMMOMdMWI-MM 

CI      C«      M 

MMCOC|M«COC1MCOCOMMMM 

^ 

J3 

"    cooo    «00    --f-OO    O    0    '^ON'-i-iOO 
Q^oo  oooooooooooo   r^r-c^r-  c^oo 

ON  On=o 

OnOO    "^  r^  r-  r^  r^OO    -H-no  no    CO  CI    m    ►- 
OnnO    ONONr-ONOvONOvON  O»00  00  00    On 

0 

GO 

g  r^r-vo  Oncoo  cooo  0  O  coio-^^coioo 

CI  00    On  «    CO  UONO    CI  NO  00    cono  no   lO  lO 

s 



gOOOOMSMOMMMMM 

CI   c^   s 

mmCICImCICOCOmCICOmmmm 

•^ 

^  ONOO    C-cS  00  00  00    -^  t^OO    t^OO  00 

lO  0    On 

On  00  00 

00  00    OnOO  00    On  Ov  On  On  On  OnOO  00  00  00 

00 

i> 

g*  \o  looo  r-cON  «  in  0  Ovcoio-**- 

C«    COOO 

«    t^O    0    CONO    lOCOiONO    C^OONONO    CO,  NO 

gOOOOMNMOMOMM« 

CI    CI    0 

hhC0CIm«C0COmCIC0»-"mmi-i,i-i 

M 

^    0  00    t^OO    Q    ONO    0    t^OOO    ONCI 
{£^  On  00  00    i>  On  O^OO    r-  r- 00    r-  r-00 

s.^s 

,   CO 
O   ID  lO  CO  On  -^00  NOVO   r^r-iOO    >»0    n« 
ONOO    ONOO  00    On  Ov  ON  OvOO    On  OnOO  ^0  00    00 

•^ 

g    r-  lO  t^NO    M    <^    OOO    OnO    COCOCO 

M    lOOO 

M    lOOO    M    n    IT)  tf)  ^  ^  -^  <->  O    iO«-nCI,nO 

gOOOO-S-OOMMMM 

CI  n  0 

MMCIClMCICOCOt-'CICOClMSM      M 

Xi 

^Jt^Q    OviOCI    SNO    C^NO    On  COOO    CO 
O,^    OnOO  00    On  !&vOO    t^  C*  C^  l^  C^OO 

0    »0  >0  "-•    On>0    CO  C-  CI  00  no    lO  txoO    '^  CO  »0  <*    r' 
00    OnOnOnc^OOOO    OnOnOnOnOn^O    OvOnOOOOOOOO 

fH 

g'    «%NO    r-NO    M    'N-^00    OnOnO    "^COC^ 

Ov  ^  On 

M  PONO  0  loio-^No  '^>cor»NO  ^  en  ^ 

gOOOO-NOOOHMMM 

M    CI    0 

WMWC^MC^COCOfflCOClMMM         M 

M    «    CO-^iONO    r^CO    OnO    m    w    CO  ^  m^ 

c-OO   On  0   M   CI   CO  '"«■  lONO   r»0O   On  0    « 

G 

s 

Digitized  by 


Google 


154 


H.  MOHN.    METEOROLOGY.         [2nd.  arc.  EXP.  fram 


OvOO    O^  00    O^  Q^ 

g  cioq  M  CI  q  ioq  -^vq  "-;  t^qoo  "f'^r-Moq^q  cor.<>  «aovq  r^«  '^'^q 
g  ci  n  ci  CI  coci  d  ci  ci  coci  co'-scoco-*''^-*''^-*--*''^'^-*-*--*'''**^— -•'■ 


-co4"^pbcb'«i-'«}-'^io»o<<i-io   co 


i* 


^   ?f  "O^   c^^O  00    -*  coco   r^  <-■  vo   O  lO  r-00   "-•   »O00  vOOOvO   c^mo   r-'fONONO^ 
0,00  00  00  00  00  00   r*00  OO  OO   r^  r^  Os,  O>00   0\  0\  OnOO  00   r»00   «0<0    Ov  r^  Ov  r-  Os  OS 

g  -^00  CI  cioq  r»«  ■^•OM  r-qNr>»c«  covq  coONt^q^coM  osoq  looo  -^-^o  «   *o 
g  ci  ci  ci  ci  ci  ci  ci  ci  ci  coci  ci  '^'^ch'^'^'^Aeh^-^n   'i-  -^  ^  *h  in  in  *h   cr 


^vO    «    '^r^'^oo   r-r*cOM   io>0    ^r^r-cooOOO   O    Q   tOOOO   Q    CivO   »Om   o   Ov 
O^OOOOOOOOOOOO    r-00   O\00O   t^^    O\vOON00dvOvO>vO00   «O00    ONr-OO    r*o    o> 

^  ft*'?*?^^^  q  cour>r»qNNq  q>>q  r7r^\q  q  f^m  m  m  q  civo  -^oq  q  loq  co.^ 
g  ci  ci  ci  ci  ci  coci  ci  ci  ci  ci  ci  •^'j-ci  ^'^'^^■^•^chch'^'^^triininin.tri 


o 


1, 


\0 

^  SlK^iP^^^iSJ:;  2?S  ^o^!>'^;r'iP:i"5$ir'"'^®  '«^goo  cocooooo.co 

q,On«>000000000000    O^00^O    r»'=0    Osr-O\00    o>ooco    c^OviOOO   Ovr-O\»DOva;00 

g  '^coci  lovq  ^^^q  n-M  r^oq  s'>*-;  *7"^9^9  '^.  <^9  ^'^  f*5oo  ovo  cocjio 

g  ci  ci  ci  ci  ci  ci  ci  ci  ci  coci  ci  'k'^ch^ch'i-'^^4'4-ch'^^"i-^\ri\ri\ri   tn 

— -  -  -  --  -  ^ 

.   CpvO   n  «0   OnO\O^m00   «fl0«0>O0000vO   -^p   o   co^o   -   co-^iovo  «ooo  lolco 
Q^O^t^oooooO    t^r-r^OvoO    c-*•^o^    Os<0    OnOO    O\ONOvr*00   C^OOOOOOOO   t^O\O^i00 

1  ■^ 

g  "P'fl^  '9^'9"?*79  t  ^  y^.  *^  *^  T  9  "^^^  n  <^  \o  ^  cooo  m  i-i  m  c^  r- 

g  ci  «  ci  ci  ci  ci  ci  ci  ci  cococi  «^>i'co4coio-^4'^4co44'«i-iovd  uS>cco 

-  ^_—  in 

.   or«r^r-iOM00   -^lOt^M  c^r>»»^cooooo  O  c«oo  m  r-mvo  aoo  O  Ooo  O    -^ 
Q,O*r*r^r*0000    r-OO    aoOOOOOO    Osl^O^OOOO    OvOvOvC^vOOO    r-oooo    O\O\Ov00 

g'  '^'♦•o  ioioi*-iO"«4-oqoq  cot-«  t^^^t^oq^  ^oo  -^j-oq  -"j-cor-r^ci  c«  lovq    r^ 
g  ci  ci  ci  ci  ci  ci  ci  ci  ci  ci  coco'^>c0'^co4'>t"^4coc0'^'«-'i-»oioioio.co 


C«vOvO   CI    •-•   lor^C^t-  -^j-oo   0\  r- 
,ONr»c^000000   r-c^OvOO   c^vOOO 


''i-ci  «ioci  co<^ci  r-r'-^o  ci 
cicicicicicocicicicirococo 


^  ■^  r^vO  00  00   »0  «    r^  CO  <*<0  00   m    <^\0   ^ 

o\  c^  a>oo  <o  00  ovoo  oo  r-oo  r-oo  00  a  ov  Ov 


>  q>oq  q\  -^oq  ^'**^'^'^'t^*^o«c« 


*-n5  "^loaiooooo  o\»o  «  o  «o 
OvCO  r-  r-  r»oo   r»  r-  c-oo  r-  r»oo 


>  Q    't-OO   «   iOm    Q    r't^Q    »OC0  r-NO    CO  «0    "^ 
^  On  OnOO    r»  On  Cv  Os  r»00    Ov  r*  OnOO    OvOO    On  00 


TT9^9  M  q  coco  coo  o  os  m 
eiciMcicicocicicicicocico 


•^  -^vq  q  ■*  *7  "^  "t  9  ^^  ®  ^  9^®  ®  ^ 


t^  o  \o  onvo  "^j-oo  o  tofloco  CI  a 

^00   r^  r-00  0000000000  c^r-r- 


^^cor-'^coci   CI  ir50>r-r*»-i   lomiovooo 
O^.  O\O\O\0000000000    O\00vO    Ovoo    O^OO    0\:i 


>cpqN'-;  cj  ovM  CI  -^fvq  pjoq  q» 
eicii-Icicicicicicicicocici 


<^  CO  q  »o  ''j-oq  r^  «  o  q  xq  vq  oq  q  q^  <>  m 
>i'CO^co^^cO'4''4-"^cO"^^»n"4-"^»o 


r»oo   r-00   r-00  vo   O^  0\  r«  c^ 


-^coOnOnm   m   m   ci   cor-co  r-00 
ciciM^^cicocicicicicocici 


•^  M   r^oo   r-M00vO»o»nr-r»r-Q  r-Q  r* 
^O^OnO^CO    OtOO    OvONO^r-vO    OnOvOnOvOn 

N  cioq  M*9t7't1"9*T<t5'^oo®  900  9 

>»'COCO"^4'«i-C04cOCOOOio4'4-iO'^iO 


00 
CO 


gco^oo  r^i/5c«   c*oo   r-Q   -^  -> 
CO  r-00  r^oo  00  00  ^o  o\  a  r-00 


«>«   «   r-co   O\Ov^r-c0O   mvooo   r-t>.ci   i 
O\O\ONO\r-00   O\OvO>Ovr-00   Ovoo   ^OvC 


-^COCi    OvM    0\  '^  -t    "A  OkOO  00    Ov 

ciciciMciciciciScicicici 


o  cor-c^  c^^q  "^coq  1000  aoo  r-o  o\o; 
>coco444cO'^4cococo44»A4s 


^    OvCOiOQ    »O00    •-'    C0O\OvCS    CIOO    S    lOi-OOOO    lOCI    0\vO    CO-^-^t^O    t^CIVO     r« 
Q^OvOOOO    OvOOOOOOOOO    OvO\r^r^Os,O\O\Ov00    O>ONOvr-00    C^OO    OvOO    OsOvaoO 


c^  coo  c^  o«  o\coq  ft^q^t^r^ov 
cicicoeicicicicicicicicici 


O\C0"^c0"^r«'*'«*'C0r-c0«or«-i<'M00   0> 
'«^cocO'4-i*-'i-cO'^'^cocb'^'4-<niO"4-4 


M    «    C0^lO^O    r-00    OvO 


«   co-'j-iovo   r*oo   0\0   M   «   C0"*iO»O   r-00   O\0|« 

MMMMMMMMC«C«C«C«C1C1C^CICIC«      CO'Ji 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


155 


Os 


g 


VO 


Q^OO  Ov  Ov  0\  Ov  0\  0\  c^OO  r**  QvOO  Ov  Ov  r^OO  00  OvOO  O^  O\00  0\  O^  O^  0\  Os  O^OO  0\  Ov'  Ov 

goo  upoo  »ovq  't«7Ci  q\0  ^cjs^f'^io^coci  'tr7'-;oo  •-'  0\o  ►"•  ^cor-vooojqN 
g  44io4»o4444  »ov6  to  >ovd  ^'^444'^>o4>0'«}->o»o»o»o4-''i-4i4 

_ i^. 

"  «  g'^'^^ioci  «  «  co<oo\t^5  r-Q  o  CT  OsO\cor^ci  eocoNOcgocg  m  Moo'r^ 

Q^OO  Ov  0\  Ch  0\  0\  O^OO  00  VO  r**  r^OO  00  00  00  00  00  00  Ov  C^OO  Ov  0\  Os  Ov  O  Ov  Os  OtOO  00 

.  CO 

g  «  ''j-<o>o\q  >o»om  os.^  r^oq  r«o  f7«9f?'*t*J^.  ^7  9  9  '^  ^^R  ^  9^°^  9^  9 
^Q  civgvgioci  «  n  co«vo  m  t^^oop  ^o\«  ovOs'^foo  r^M  coo  comg  «ol«jp 

0^00  0\  Os  Os  0\  0\  O\00  00  VO  VO  00  00  00  C^OO  00  OO  OsOO  >0  r^  OsOO  Os  Os  O  OvOO  OVOO  |00 

CO 

g  CO  up  r»  uo  r«  »ovq  m  q  OvOoq  cp'^Os  ^^^  "1"  "?  9^  9^^  ^  ^  T  *^  '*'  *0^.  *?  o    9^ 


"  iogio«  o\«  CI  loso  -^loosoo  Osoo  «  Os«  «oo  lOMCovo  OsvgoQoooovg  co   ^ 
Q^OO   Ov  Os  Ovoo   Os  0\  r^  t^vo   lO  r^  r«00  00  00   r^OO  0\  r«  r«  r«  Os  Ovoo   Os  OsOO  00   OsoO    00 

goo  "pq  ''j-vqvqvq  q  r-osco^  com  9sr-'*-iHvq  r-vq  lo^ovoo  «vo  ^  o  o\o;9 


^  '"♦•M  coqococoM  ""fci  r-vooo  loovoo  "^^loiocovo  >OMcgM  log  goo  r-osci 
Q^r^OsOsOvOvOvOv  r^OO  lO  lO  r«  r*0O  00  00  00  00   Os  r«00   c^  Os  OsOO   Os  OsoO  00  00  00 

g  lipvq  Ov  up  -^  osoq  00  m  cpcoovcor-civq  q  ^  ^  ^  r^^  ^700  vq  m  qs  «  Os  ov  m 


CI 


q 

^  coc«   -^goo  "f"*-©  lO'Tt-r*©  M  CI  g  r-io-ij-^covg  ^r^  ^  ^m  r^g  ovQ  t^i  -^ 
Q^  r*  Ov  Ov  OsOO   Ov  OvoO  00  vo   lO  r*00   c^  Os  r*00  00    Ov  c^  Os  c^  Os  OvOO    Ov  Os  OsOO  00    c^iOO 

g  vq   r-oq   »9C?199^«9<9'^  "^OO  vo   Wr^^*^  »OOvr-M\o   '&  O  r-vo   OssO   r-l  Os 


c 

§ 


O 


VO 


vq 

^    O    g    OsC«    CO'^OV'<*-l^'^t-iOCOCO»Or^lO  t^OO    >OCOQ    M\p    OVIOC«    r-00    M    CO  r-'   CO 
jir«OsOO    Ovoo    Ovoo    r-r-sovovOOOOOOOOOOOOO    Ovr^OO    t^OsOOOOOO    Osoo    OsOsOO    00 

I- 

g  qvt^upupqscioqvqoq  qs»ip  "^j-oq  vq  ci  n-oq  »ooq  up  ov  up  cj  "^j-vq  17  9s  ^  q  c«  Os 
g  ^^•4*-^-^i/5"4'^-4'^-4'»o>o  »/)vo  ^4-^co^-^^>o^^'4-»o«o»ouo-4' 


^  lOOvgqO   COOVM   g  m   r«ci   c«   C«   OvOvr-covovo   OsOOOvo   t^covp   COM   covo   Os    r^ 
Q^t^OO    OsOsOvOO    OvOvOOvOsovo    OvOOOOOO    OvOsOsr-oO   r-OsOO   OvOsOvOvOvOsOO,00 

CO 

g  Mvq  '^tT'r^qvq  r^vq  oq  upoq  vq  r«oq  vq  qvr«cpupiipr^M  «  r^"^^  ci  m  q  Osjoq 

guS4'^'^4-lO'^'4-'^'^-4-'4-»OiO»o4-4'^C04'^4»O'^'<*-lO»O>O»OiOT}-|4 


^opg'^C^   O  Mvgvgovo  t^Ooo   -^fhMOOvgvgoo  «  r^g  ci  Osoovg  ^^cOm   ^00 
Q^OO   OsOvOvOvOvOsOsc^  r*vo   r*  r«00   Ov  Ov  Ov  Os  OsoO   Ov  r*  O   OvOO   Os  Os  Ov  Os  Ov  OsjOO 

I  Ov 

g  Osvq  oq  vq  cooq  9v  r;*  "^  9soq  co  os  ov  q  osoq  up  cosq  upupq  «oupcpcpM  cooq  oq  'oq 


^  Ov  r«oo  vogMiogu^«oscocO'«i-Mvo-^'4-  lovo  ^it-vo  c«  m  00  o  co  m  Tfoo    6v 

j^OO  00  Os  Os  Os  Ovoo  Os  r«00  t»  t^OO  Os  Ov  Ov  Ov  Ov  OvoO  OsvO  Ov  Ov  Ov  ^  O  Ov  OsOO  Os|00 

CO 

g  q  9s'7»o-^vq  r^up-^j-oqoq  >q  "^r^osupcoci  cor-oo  qvo^o  «  coovm  t^oq  oq 
gto-4-<^^-^-4-<4--^-^<^-^Svd(Ovd  "^'>*-'4-">*''^'4-co«0'4-'^uoiO'>*-»0'^'«t-  -^ 


5^'P:J'5^2^'*®^   ^^   Ov'it-Osr^t^Ovg   *civg  fi    ^^^^Qoo   OsiOOOlOv 
Q^OO  00   Ovoo   Os  Ovoo  00   r»00   r^  r«00  00   OsOO  oO   OvOsOvOsJ^OvOsOvOsO   Osoo  00   Ov'OO 

•o 
g  q  qvr«eivq  t7t7»ocpq  qwq  qupc«  q  ci  coci  i*-r«ooq  osovo  -^fci  qso  o\oq 


^  2?irS^S3.9  99.^  g-^co'^gcgco'-t-ovosgg  ovcooo  cococooovo  r^g    dv 

Q^  OsOO    OsOvOvO    OvOvr^Ov  c^sO  00   Ov  Os  c^  OsoO  00   OvO   c^OvOvOvOvOvOv  OsOO    O    00 

g  q  qv«oc«vo  9vr7vq  "^t^-oq  c;  covjr-iovo  com  -^r-cooq  ovOsO  o  '«f«  r-r-oq 
g  io4<^4'^4-444to44vd  »o»o4^4'^44'^444io»o»oiO'<i-4  4 


Digitized  by 


Google 


156 


H.  MOHN.    METEOROLOGY.        [2nd.  arc.  EXP.  fram 


'V 


o 


^VO    COO    ^»0    t-"    CiqOOO    a^O    Cl'cO    CO  ^  tTi  r^  Q   lOCT^O    r^OP    «    «    rx^O    O    0\^     6 
0,00   0\  Ov  0\  v\  O\00    On  OvOO    Ov  O^    Ov  r<*  O^^O  00    O  00   O^  Ov  0\  OvOO  noO\^O«O00O^    Ot 


goo  «  coov'^j-oq  ■^coioovr^oovo  i^  coo  t-*o  « 
g  <^ioio4^4444'<«-4co|co4io44to4 


•-;    op  Ht    ei  00  O    0\  r^OO    CO  -*  «iO 
^•^'"i-'^t-COCO'^^COCOci    « 


O    COO    IOOnCIOO"^    iO"<«-  ioso 

44'^'<i-co4'^>cococ«  n 


•  ^1 

^    IOOnCOOOVO    '^l-'iil-OO'-'    COOOO    00    0    COM    r^oo    t^Q    •^00    "^COiOt-^Oo    lOt^Ovr-    Q 
P^OOOO    OvOvOvOO    r^ONOvO\ON00     OvOvOvtOOOONOO    OvOnOnOvOOOOOO    OsOvO^OO    0\    0> 

goo   Chci   >-j   ^cpcoior^p   ^717    r^i*-ci   r»  r»oo   ■* 
g    "4''^«O»O'^'n"'^'4"^iO^C0    co-^-uSco^^"^ 

^vo    aoovO    N    CI    r-O*r-C0Ovo    oo    CI    r-CI    aoOOO    Q   Ova^OOO   r-COQ    iH    M    0v«0 
QiOO  00  00    0\  O\00  00    O\00    Ov  0    Ov    0*00  00   »0  r*  On  i>  OnOO    Ov  On  r«00   On  0  00    O\00    On 

goo  Oncoo  CI  cpovcpchooo  ""t-'ciNONONO  »ooq  m 
g  ''i--^»o»o4-^-^44io-^'<t-'cb'<}-4c0'>i»-'^'>i»- 


■^  «    M    «    On  ►^    On  OnOO  «    lO^O 
•^•^"^''»-C04"*4c0C0C«    CI 


■'no   cor^i-iNp   r«OsOvr^oo    -^oo    00   «Om   r-OvCOOO   r-Tj-Q   r^cocOM   -^t-ONCl   Q   C0< 
vOO   OvOO   OnO>0000   Onoo   OnOnOn    Oni^O^no  r*Ovr^r*OvO00   r>ONO^oooocooo   0*j 


^^^^coio^-^-^cow  ci 


g'oq  M  M  ooonooniom  cioqvqo  -^vq  q  'tT^ 
g<^intoio-4-'^«ii-^ioio-^4   4'*j--4-'4-'4-'<i'4 

^i?5^2   2?i?ir22   2^^S^^   NOr»-^ci   '(*■'^lOr•'«^O>0^^»'50   ciNOoo   '<^c^ 
Q^OO  00  00    Ov  OvOO  00    O    OiOO    On  0>    OnO  00    »O00    On  r«  r«  On  On  On  t-*00  00  00    OvOO  00    On 

goqocoqqr^Mq  -^oq  oq  ■*  r^*  q  "?  ^  'T®  ci 


q  ^  r«oq   On  •^  On  r-vo  vo   -^oo 

44cOCOC044^4cOC«    CI 


Q^OO  00 

g'oqqNcpciqNoqqqNCiONoq  ^   c«io»^co«r«o 


►H  ior«ioq  ciooNq  ^^  r^-^os, 
'>i»-'<»-cocO'*i-4io4-^con  ci 


o 


"i  ^  ST  5?  ?P  ^  ti  ^  ^  "^00   -NQNOONr-'-j-ooO   ^^^0   r-  co  CI  r«  cooo  m  -^  n  m    r^        O 
1^00  00    On  O^  On  OnOO  00    On OO    On  On    On  r*00  vO    r»  On  On  r*  0>  On  OnOO  00    On  r-00    OnOO    On  00 


0  ^ 


c 
o 
o 


^    -    1-00 
Q,  OnOO  00 

p  00  a  CI 
S  4  4  10 


^    -    MCI 


8  0000    '*-C|NOr-00vO.'^"<*-CI    000    -vOOO    ^VQ   r-C0C0'«*-M    Q    o  Q    ^ 

On  On  OnvQ    OnOO    On  Ovi  On  OnOO    On  r»  OnOO    r-  On  On  OnOO  00  nO  00    On  On  0>  O* 

^qoqoq  q  •-joqoq  ^  locor^io  r^vo  »o  "h  co  »o  cooo  o  ci  no  "^  to  »ooo  ! 

S-'iJ'OO  NO    O    "*  ^*^0    -^hClvOC^ONr^M^  r*  VQ    O    O    ''fflO    *^    »0  lO  P  «-•  00 

On  On  On  r-  OnOO    On  On    On  On  OnOO  00    OnOO    t^ONONOOOOONOOOOO    O  OnOO 


g  00    On  '^f- 
g    ^  4  10 


CI  ONn-ONqo  "f  Ch.  CO  lO'O  "«f  00  t^vq  lo  q  co  ci  tovq  oq  m  r«  q  o  lo  17 
io4*cO'4-'^"4''4"'4-"^icocO'^co^"^'ii--4'4''4-4'COco-4'^-«4'COci  ci 


g  oq  On'O 
g  4  4  10 

^  CO  1000 

Q^  OnOO    O* 

g'  oq  q  «o 
g  4  «o  10 


g   r-  q   CO 
g  4  10  to 


)00000    Q    r-NO    iO'«»-vo00g    CICOOO    CI    Q    CI    P^COt-OO    Q    COOO    iOOnI—OO 
NO    OnOnO    i-OnOO    OvOv    OnOnOnOO    OnOnOnOOOO    ONONONONr-OOOO    OnOOOO 

^ONoq  c>c^  f^l"^  t*.  ^*1  ^?^^^  1  9  ^^*?®  t^  ^  f  in  CO 
>o444'^4'4-io4|coco4iO'<i'44'4-'^"^co-^cO'4-'4-"^coci  ci 


c« 

On 


«  o  -^o  ciNO  r-Nooo    ONO  CI  tor-^^j-HtocoNO  »ooo  ci>o  CI  Q   -^  ^  *n   6 

I—  O  On  O  00  OvOO  On  On  On  On  OnOO  00  On  OnOO  0\  O^  On  On  On  "C  00  On  OnOO  00  On 

NO 

"1*9  '^  ^  ^.  '~'.   ^'^®i*?  9^9^*^  9^^*T9  ^  O  '^  "9^  ®  ^  ^  CO  r«  CI    CI 
4uS^4444io4tcococouS444444cO"«i-co>4'^cocici    ".i- 


CO-^hvOOO    r*l>.r*O00Q00    "^^O    Cl    ^OniOCIOO    ci    'iJ-CI    Onvovo    -^On"- 
On  Ov  On  On  ro  ^00    O    O^j  On  On  On  OnOO    OnOO  00    OnOnOnOnOn^OOnOn  OnOO  00 

'<*-oq  q  o  cpoNt^r^oq  onno  ONt^t^ci  q  c«  com  r-.r««o 

4"^'^>'^44    C0C0C0'«i'4'<t-ii-'<t--4-"^'<i'ii-C0C0»O 


cpoq 


r-  r«  »ONq   to  O   M 

4  CO  CO  ci 


Si 


g  00  00  VO 
g    44iO 


CINOOOCir-r-ONO  \O000Mr«\or»ONnr>.NOciQCIC0VO'il-»O»O 

On  On  0    On  r»  OnOO    O    O^  00    On  On  OnOO    O^OO  00    On  Os  On  On  OnnO    On  On  On  0*00 

r^q  -^ONONq  coq  r^  Tj-roovoq  ^oq  r^-^j-q  '-vi*-cioq  »7t^'9'7",  "i 

'^xh^'^co'^^ih'^  cocooo4iO'*i-'^'«}-ii->'^cococO'<t--4-cococi 


ON  5 

NO 

CI 


CI    CO-^iOO    t^OO    OnO    m    CICO-'fiONO    r-00    OnO    m    CI    CO'*'»OVO    r-OO    ONO    Mies 
mmmIihmi-immmmCICICICICICICICICICICOCOIw 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


157 


4)      VO 


Jl 


2  -^ 

2  o 


ii 


'^  CO   CO  O  VO    r- 
^\^  r-  O   a  r^ 

g   r^  CI   CO  q   "-J 
g  ci  CO  4  CO  « 

cv  t^  o  Ov  0\  Ov 


g  Ch  "^  up  r^^q 
g  CO  CO  4  n  « 


^  o\vo  CO  <n  o\ 


g   ''I-  "<*-  CO  0\  r- 
g  CO  CO  4-  ci  ci  , 


r^O    Q    iH,    C00v0\«0000    »O0    COO   iOC0»h    m    m   ior^O\\OQ>vOM 
O^  O    O    0\  OvOO  00    GNOO  CO    ^00    O^O    OnCvO^O^OvOv  OvOO    0\  0\  Ov|  Q\ 

^      M  M  I 

'  o 
io»^\q  r«cocor-«vqoq  »Or^vO  '^t^'^C.  "P'l"'?®®  ^"I""?  "^ 
cicococicicicici'^t^MMMciMMMWMi-lHld'H'M'^    ci 


8   0   '<*■  w  VO   r-vo   CO  O   O^  CO  •-«   ^  lo^o   M   "-I   cOQ«OCO<-ioo   r«t^    m 
O    0\  O\a0    O\a0    OvOO  OO    O^CO    0^0^0^0^0^^0^0^0^  OvOO    0\  Ov    0\ 

ei 
O  r^vo  r«  in  covo  O^O^O  o  r»ioc«  o   ■^►^  »o  »ovo  oo  oo  •-'   "^  »o    •-• 


CIMCOnCICICICT 


■^O   OO   ^   ei   «   «   ►-•    "^lOOO   o^cocivoqoQcocoo^vor- 
ChO    O    O^O^O^00    O^OO    ChQ^OO    Ov9«O^0\9^OvOnO^On0nO^O^0^ 

c-r^oooo  locoioior-r-vo   r-vo   «   >-   m^   mo   upChoo   h   loio 
cicico«cici««MMi-;MMciciMM»JMMMdM«H:[ 


CI 


lOOO  Ov^O  Ov  00  o  t^-oo  r^oo  r-»o  "^QQ^SS  5^'-'  t^-^ft^-OvOr-M  CO  co^o    d 
r<*  roGO  CO  00    00    O    Ov  OsOO  CO    c^  Q\CO    O\0C0C0    OnOvOvCK  O^CO    On  Ov  O^  Ov  0\  On    Ov 


g    CO  -^  -^  0\  Ov 

g  CO  CO  4  ci  ci 


00  aoo  t^vo  '<♦•  -*  '«foo  VO 
ci  «  CO  ci  ci  ci  ci  c«  ^  M 


aco  o  CO 

M  M  M  ci 


o  r-ci  loio'^-aco  o  ""fco 

CiMMMMMMd"^^-' 


^5  5?$^  Ov'<*-^  mio 
00   O   0  00  00  r^  r^oo  CO  oo 


g  CO  q  q  q  00 
g  CO  CO  ■«♦•  CO  ci 


r*o   •"•  *^*7C?<9'^   O^ 
cico4cicicicicici« 


/)  o  g  »o  ^  c<  M  ovoQ  -*  «  o  idI  t^ 

0    0    OvO^OvOvO^OO    O^O\O^00    Ov'oO 

0\ 
O   r^CO   t^  ►"I   r«  CO  lO  "^t-  CO  OvOO   0\  co^O     •-• 


C<      «     M      M 


MOO 


^  VO    I-  COVO    ^ 
•  «$  O  VO  00  00 


g  -«  c^vq  ^  os 

g  CO  ci  CO  CO  ci  I 


O\Q0  00    t-*CO    t-*00    OvCO  CO 


r^i-\o  o  Ov'+c«  cpqvi7 
ci  CO  CO  CO  ci  ci  CI  ci  t^  « 


c«  VO  r-oo 
ci  M  hI  ci 


r«  M    CI    COOO  00    Ov  ID  CO  "i-vO      r» 
OvOvOvOvOOoO    OvOvOvOO    OvoO 

CO 

CO  r-.  -^  r^vq  in  q  q  q  c«  vq  j  cj 

ClMMMMIHCiMIHMl-^         ci 


c 
o 
o 


o 


VO 


Q.0O  VO  VO 


oo      >OOOC»OvO\«^C«M\0 
O^CO      Q^  0   0    Ovoo  CO    r^  O^OO  00 


g  M  00  0  CO  00 
g  CO  ci  4  CO  ci 


VO    0    ^O   r^iO'-'    -^Ovt^cO'Or-'^iovO   coo    '^  -^  >*   0   Ovc0»O    ci 
cicococociciciciMMci'-iMciciMi-IwMMciMdMM    ci 


^  o  m  lo  "^  ''f 

Q.CO  VO  VO    OvOO  I 


VO 

(MOO  c«  o  -"j-M  ^Ovod 

I  OvOO    Q^  0    Ov  OvCO    O^   00 


g   r-oo   ^-   ^-  VO 
g  ci  ci  CO  4  ci 


VO  cc)  ci  ovoq  lo  q  00  00  VO 
cicicociciciciciMM 


CI   "<*-  r*  lo  -*  ''f  CO 


lo  Tj-  ^  o  ►"•  a  « 
M  H^  M  ci  M  d  •h' 


^    COVO    O    -'f  CO 
Q.0O  VO    r-  Ovco 


gciO'««-ciova^  r^oo 

Ov  Ov  O    Ov  Ov  Ov  r<*aO  CO  00 


Ov  OvOO    O 


t  0\  0\  Ov  O  00    9>00 


8^ 


g  loco  CI  o  in 
g  ci  ci  CO  4  ci 


ooo   M   On»OiOO    "^OvO 
ci  ci  CO  ci  ci  ci  ci  ci  ci  M 


q  CO  00  If 
ci  M  M  ci  ( 


(  lO  »0  •*  M    CI 

hI  M  hI  ci  ►^ 


"^  CO  r^  CI  o  >o 

Q^  avo   r-  o  00 


g  00  r-  c«  covq 
g  ci  ci  CO  4  ci 


vogovgciociM\oa 

CO    OvO    OvOvOOOOOCOOO 
lOvO    O    Ovo    -^OviOO    r» 


k  OvcO   o 


O    coco 

ci  M   1^ 


cig«ocoovgr^<nMoo    d 

GNOvOvOvOvOiO\OvOnOvO|Ov 
CO  ""I-  CO  ' 


•^CO^OV'^0    CO^ 


WWCOCOCIClMd 

coi-i  ovgci  gv-^r-M   -fj-go   "-oogvo  com  r-  gvg  co  m  r- 

Ov  Ov  0    Ov  Ov  OvCO  00    Ov  Ov  O    OvCO    Ov  O  00  Ov  OvCO    Qv  Qv  Ov  OvCO 

Ll-ii-owo   r^-xi-M   r^M   r«ci   rj-r-oo  »ovo  coco-^iooovooo   c« 


.    COCO  VO    Q    lO 
Q.  OvvO    t»  0  00  j 

g   r*  t^  "^  ^  r- 

g  ci  ci  CO  4  ci 


0\ 
Ov    o\ 


CICIMCOCICICICICImCI 


.  coco  "<*-  5  a 
Q.00  VO   t^ 


8av    o\oog«ocO'^ci'>i-gMcovoooM 
r-   oO    Ov  0   Ov  Ov  O\00  CO   Ov  Ov  Ov  Ov  r*  Ov 


g    "<1-  r-  CO  "<*-  lO 

g  ci  ci  CO  4  ci 


w   ii*-oo  VO  r*  CO  M  VO  M  lo  ( 
ei  ci  ci  CO  ci  ci  ci  ci  ci  M  < 


O\00    0\ 

'<*- 1»  ^ 


M  o\  «ovg  lo  CI  g  I 

O^CO    Ov  Ov  Ov  Ov  Ov  ( 


CI  »o  COOO  r^  r^  CO  < 

M      M      M      M      M      d      ►^      • 


CI    CO-^iO    VO    r-OO    OvO    •-    «    CO'^iOVO    r-CO    OvO    m    «    CO-^iOvg    1^00    0\0 

MMMMMMMMMMCICIC1CICICIC1CICICIC0 


Digitized  by 


Google 


158 


H.  MOHN.    METEOROLOGY.        [2nd.  ARC.  EXP.  FRAM 


^  OvQP  gcovo  «  r^vooo  cocooo  05  COM  co»o>o  r-'it-ioiocooooo  coioo  ".i-ief) 
Q^  rooo  00  Ov  O^oo  00  c^  r*  t^oo  00  r*>  Ovoo  O^oo  oooooooooooooooo  ro  r*ao  oo   v^oo   go 

g  «oq  o  o  <-i  cooq  Chr^oq  o  o^cho  *7C9*^  r^r«vovo  ^^toioioiovo  ■^c^<o  00 


M  M  o  o  o  o 


o  o 


00000000000^00  o 


*0 


JC3 

00 


'  Q   COO   OC^^^co^O  mO\roo   0\  ^   r^«   O   '^^•^^o^^'*^p  »o«   0   '^'^'or^oo    4 

^OOOOOO    OvO\0000    r-r^r-OOOO    r^OsOO    OVOOOOOOCOOOOOOOOOOOOOCOOOOOCOCO    00 
j   MOO   M    o    M   ^0000   i^r-0    000   O    O   CI    MOO    r-vo   iO'^'*'*»O'<*-»OV0    ■««■««   »r.00 


g^OM,^MMOOOOM^O«MMMOOOOOOOOOOOM.-OjO 
^    M    i^w    CI    COVOOO    COr>•a^MQ    -^QOO    OvvO    coo    «vO    ''t-iO-^iOOvCI    ^  tn  CTi  Wi.  4- 

Q^oooooo  Ov0\o0oo  c^t-^t-^oooooo  ovoooocooooooooooooooooo  rococo  c^O\oo'ao 

i  CI 

g   M   r-O   O   M   COO\00   r-r-OvOOO   O   O   m   cor^^^O   lO'^f-^^j-O   lOiovo    -^coioioo 

gMOMMMModdddMOMMM^ddddddddddoM^dld 


^  -^coCT  «  co«ot^eo»ovo  o  Ovmoo  ci^  miocoi  ro-^t-ioioiop  -^  -^  *n  <%  -^  co 

Q^OO  00  00    O^  OvOO  00    t^  r^  r^OO    r^OO  00    CSOO  OOOOCO^OOOOOOOOOOCOOOOO    r<«  OvOO    00 

g  cooq  M  q  M  -^qoq  r-r-Ovqoq  q  q  acooqoq^o  •9^f"1'"?T"?^  't^T'^.  ® 


0000 


OOOOOOOOOOOmmO  o 


I    -^ 


»0  -"ij-vo   r-  coo 
Q^oo  00  t*oo  o^o 


g   COOO   M   o   O   "^C«   t^r^r«00   OOO   O   moo   coar-^  lo-^ioioio^iovo   M   ^vO|00 

g  M  d  M  ^  «  M  «  d  d  d  d  ^'  *    '    '  -    •--•---•  --•--•  -^  -^    •    •  -•    --• 


mOmOOOOOOOOOOO 


"   •'fOvoo^  CI  r«civO  Ovvooo  lor-r^cofooo  ci  co<Hvo  m>o»oOvO  cocoo  r«'<*-   co 
Q^OO   c^t^oo   O^oooo   r*c^r*r-oooooo.  OvoooO   Q^oo^oooooooo   r^oooOflOoo   r*oo    00 

'*o 

g    COOO    C«    O    O    -^Cl    r-00    t^OO    O    O    O    C100    COmoO>0    iD'«flOlO»OlOiO\O00    »OvO    00 

gh^dMM^MMddddMM^MdMMdodddddddddMdd 


If 
o  s. 


A    II 


CO 


,  00  00  COOO  M  00  CO  COOO  Ovr"-*-©   •'fr^ci  Om  co<^  r^io»o  mp  O  co  ct  vo  co  ^^^   co 

Q^r^L'OOOO    O^OOOO    C^r<*r^C^OO    OVOOOOCJO    O^CJOOO^OOOOOOOOOOOOOOOOOOOOOOjOO 

g'  «oq  CI  M  q  ''j-civooo  r^r^*^  q\q\M  r*'<4-q  n-'o  ioiO"«<-»o«o»o»o«q  ioio»ooq' 


CO 


g      M      0 


0   0    0   0 


o  o 


mOOOOOOOOOOOmO     0 


'    O   «>00    ei    cocOr^OO    m    0\lOP^vo    C«    ''*■«    >M    M    fi    I^l0t0^p0   C«p   M   ior^^l4 
;  00    t^  r^  0\  On  OnOO    r>00    r^  r^OO  00  00  00  00    CkOO  OO^OOOOOOOOOOOOOOOOOOOOOO    00 


o 


o 


g  cor^Ovcoq  coMvqoq  r«oq  cioq  ovm  r^c^q  10x5  »o>0"^iovq  »ovq\q  uovqvq  00 


g    M    o    o 


o  0  M  o 


OOOOOOOOOOOmO.O 


"0    O    MOO    «    "«*-00P    ^OOvOvpvpO    COCOOO    M«>«    P|    r-lO'^hlOiOCOOO^    «    »0    CO 
Q^OO  00  00  00    Ov  On(30  OO  00    r«  r^OO  OO  00  00  (30    OnOO  ^^(3000(X)OOOOOOOOOOaO    r*>00    GO 

o 

g    COOO  00    C«    M    iH    C^vOOO    r-r-MOOOO    CIO    lOO'^^    lO^'^-lOlO  lOvO    10  ID  -^VO    00 

gMd  d  MM*  MM  ddddMddMdMMOodddddddddMdjd 


5®5    COC«    COOO    «    ytO    r-«0^vO    C-iOqO    M    CI    CIVOVO    -^lOiOiOOO    M\0    M    iO'4 
Q^OO    r^OOOO    O^OnOOOO    C^OOOOOOOO    r^OOCS    O\0000Q00000a00000(30    c^oooooooooo 

I   CI 

g  "i-ONvq  CI  M  q  civq  Ovt^oq  m  qvoq  mo  tOMvqvqvq  lo-^ioioiovq  »pir>ior^op 


O      O      M      M      M 


00000000000 


'^  00  c^  o\  a  CI  covo  r*  ■.*-  ^\o   m  \o  r-00  m  r-  a  m  covo  r-  'i*-  ^\o   cooo  m  1000  ^ 
Q^  c^  r*  r*  r-  0\  O^oo  oo  r^  r-  r*oo  00  c^oO  00  0\  r*00  00  00  00  00  00  00  (30  r-oo  00  c^oo 


g  lo  Choq  q 


M  co^o  o  (30  00 


,  \0    rhOvOvOvO   lO^-^iO  lOVO   »0  10  "^^00 


M  o  M  o  o 


mOOOOOOOOOOO 


"    1000    C^0    M    N    C-iOvO    O    O\000000a»Or-M    CO«OVO^    ^f'^^vo    moo    «    '^hCOOOl-ii- 
rv(30    r-roQO    O\O\0000    ro(30    C^r**00    r>0000    O\(3000(300000(30(300000    C^OOOOOOOOOO 


g  -^000  O  O  M  «  r•<^^-oo  Ovmoo  m  r-'<«-M\o  c-v©  lO-^comvo  lOioio-^t-oo   00 

gMMdMMMMdddddM'dMdMMdddddddddddMdd 


M   CI   CO  ^  lovo   r*00   Ov  O 


CT   cO'^^u^O   r«00   OsO   M   CI   CO-^IO^O   r^oo   0\0m 
mmmmmmmmCICICICICICICICICICICOCO 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


159 


> 
e 

as, 


O 


o 


*^'^iocr5'-iO"<<-«Q»0'-'0  *aoo  q  coco  \o  ^  m  1/500  s  HI  lo  M  '"♦•vo  r^  »o  a 
^00  00  00  00  00  a  ooo  oo  t^  t^oo  »>»oo  oo  t^oo  oo  oo  a  a  »>»oo  oo  oo  oo  oo  oo  oo  oo 

00 

g  Tfr  lovo  vq  lo  q\oo  oo  «  o  '-n  Ov  r-  ■.*■  moo  ^c^-^j-co-^fi  «  «  ci  cow  coco« 

00 
Wi 

6 

o    .^.^     -..-.--...    .^.^            .       .       -            ^     ^   -. ^   -»     .         ..-.,.     ^  .^.«    .^    ^ 

^ 

•OVO    O    >0  CT    «    M    lO^    M    N    *A  O    •-    O    CO  «    t^  t^vo  00    N    M  \0  \0    CO  lO  VO    lO  On     CO 
00  00  00  00  00    0\  O\Q0  00  00    t>«^  00000000^0000    OnOv  t>>00  00  00  00  00  00  00  00  I  00 

I  r» 
g  >o  lOO  o  »o  M  00  00  lO  0\  '-v^  r«  Tj-  m  r-oo  r»iccO"^<^  «  «  «  coco«  co«.io 
q66666^6666*^'^66666666666666666  6'6 


^   a   -^^   lOiOM   Ovioo   M   <>   >^   M   «  »o  Q   r»  r-\o  oOHiOvcor^acivOooo     w 
gi^oo  00  r-  r-oo  O\oo  oo  oo  oo  i^«o  r-oo  oooo^Ooooo  OvOvr-  r-oo  oo  00  oo  oo  oo  a  00 


o 
o 


B  6  6  6  6  6  ^ 

o\oo  '«*-o\'^t^t^'^»or-aoo  in  CO  ^  a  «  w  cococoei  co« 
6666*^'^666666666666666666 

d 

^   «   ''f  "'t-  -^  r*  a 
Q^oo  00  00  r»ao  00 

g  lO  lO  r»  •^vo   0 
B  6  6  6  6  6  *^ 

O\00  00    t-  tNC<5    t^  t^OO  00  ^S  00  00    On  0\  tx  C^OO  00  00  00  00  S  00 
OvOO    »ooo    >>o  VO    ^O  O    O\00    lOCO-t-t^    CI    PI    COCOCOCI    coci 

6666<<666666666o66666666 

CO 
lO 

d 

o  .-,    ^,^    .^  .^  /%. 

q\ 

VO  covo  r^  lo  0\  -"t-vo  VO  co^o   -"I-  "^00  cooo  VO  r»vo  mr^ovo  «  »ococ«  co  r-oo    <^ 
000000  r-0000  Ovoo  r«r«c>»oo  r-r-oooo  looooo  0\aNOo  r«oooooooooooooo   oo 

00 

gNO  "?t7"1"«90  ooqvo  C7\>vo\p  ^vovqoq  o  "pW't*^  c«  ci  cococococoeilm 


1  d  d  d  d  d  M 

>^666*^*^66666*^666<S66666666 

d 

j£^00  00  00  00  00  00 

e   lOvo  VO   covo  00 

CO  r-oo  »O00   r«  r^oo    ^^-^J-Cl   0\a"*r->o   m   to^Ct   «   r-oo 
O\00    r-t^t^vo    t-t^OOOO    lOOOOO    C7\C>00    t^OOOOOOflOOOOOOO 

OOOvO    0    '«*-'<*-vO    -^J-iOvOOO    atO'<*-'<*-'-vC«    C«    C«    C«    COCOCOCI 

CI 

00 

NO 

gOOOOOOMOO 


000000000O00000000|0 


^    "ffiOiOO    lOiOiOOO    OvvO    ION    O    ''fCOCI    PI    ri-\0    M    r-0\0    ^vO    "*«    COiOOvi-i 
Q^OO  OOOOOOOOOOOOOOVOVOOOVOOO    r-00  00    m  aoO    C7\  a^O    J^'OO  oo  oo  oo  oo  oo  oo     00 

i  *^ 
g  «ovovq  cooqoq  ooqvq  ci  <j>c«  t^"?"?^®  ovq  ■^'f't^*^  ci  c«  ci  cocococom 


g  o  o  o  o  o  o 


o  o 


0    0    0    0    0 


666^^6666666  \  6 


& 


r«oo  lO  CO  »0  r-  o   CI   -il-  lOvo   «   r-  >  o 


»0  '«f  CO  -^  r«  Ov    c« 


0,00  000000000000  0\r«  r«00  VO  00  r-oo  00  lO  OvOO  00  0\  Ov  »^00  00  00  00  00  00  00 

g  uovovo  -^vooq  lor^oq  cioq  cioq  lomsooq  o  ^^  "t  ^  '7  '^.  ^^  ^.  ^^^^ 


gOOOOOO^oOMO'-OOOOO 


OOOOOOOOOOOO 


O   »0  CO  Ov  Tfr  -^vo 


I  \o   -^vo  M  r-00   o  c«  to  lo  covo  t^  ( 


Q^OO  00  00  r-oo  00  00  Ov  r-  r-oo  "C  oo  Ob  oo  oo  lO  On  00  00  0\  0\  ^^0b  00  00  00  00  00 

gvqvqvq  "^"^r^o  n-oq  cooq  «*;  ^vq  loiooq  q  "p"?'^^*^  ^^  ^  coc*  ci  -^ 


gOOOOOO'^OO 


O  s  M  o  O  O  O 


OOOOOOOOOOOO 


^   -   ''J-C*   Civo   ^COCI   lOiOOO   r>.io^-   covooo   C0»Om  ioOvO   c«\o   '^•^^vo   O 
o^OO  00  00    l>00  00    0\  Ov  r^  t^  r- >0    OnOO  00  00    <0  OvOO  00    Ov  Ov  t^OO  OO  00  00  00  00    On 


g    ID  lO  lO  lO  lOvO    O    t^  0\  cooo    <V|    r*  r-  lOVO  OOQVO    "<*--*COlCOCIC«COC«Cp 

^666666*^66*^6'    *  -  -   -  -    •--:-.•-.•-•-?-•-•  -•  -•  -• 


■*    vO 


0    0    0    0 


ooooooooooooo 


"^    M    lOOvOVO    -'fCO'-vO    MOO    OslOCI    '^ICO  «    lOCO'OOO    S    COiOTfrxOvOVO  Ov.CO 

Q^OO  00  00    r^OO  00    Ov  0\  r*  C—  r-vo  oo  oo  oo  CO  vO  OvOO  00    Oi  Ov  t>»00  00  00  00  00  OO  00     00 

g'vO    lOvO    «O»OiOO\0000    CI    On'-sO    r-iOVOOO  QvO    -^COCO^I    «    C«    C«    C0C1    C«  CO 

^666666666    '  '    ••----  •-•-•--•-•--•  -•  -•  -•  -•  -• 


O  N  CI  o  O  o  o 


ooooooooooooo 


"  lOioiocO'i-cO'^M  r-  looo  o  lO  a  covo  COM  m  rt  tn  o\  <»  ^lo  rt<>  vo  oo  a,  co 
Q^oo  00  00   r-00  CO   Ov  On  r-00   r-  t^oo   r-oo  oo  vo   O\oo  oo   Ov  Ov  t>s00  00  00  OO  00  00  00    00 

gvq  "<*-»oioio»oqoqoqvq  ON'-sOvr-ioioci  M\q  '^t-co-^'^  coc«  ci  coc«  c«  co 


g  o  o  o  o  o  o 


OOOOnmOOOmmOOOOOOOOOOOO 


I  a 


M    CI   C0"^iOvO    r*oo    OnO    m    ci    COtJ-iOvO    r^OO    OnO    m    «    OO-^t-iOvO    r-00    OsO 
MHMMMMHiMMiHCiCICICiCICICICICIOCO 


Digitized  by 


Google 


160 


6  y 

4) 

c 

^    '^ 

o 

4)     0 

o 

fio^ 

/u 

VO 

.     r^ 

o  II 

0) 

^       bs 

J3 

0 

^ 

Q^  ONoo  00  00  do  Ov 

TS 

ii 

g    CO  CO  CI    'I*-  yf^ 

g    O    O    O    0    o    o 

0 

^    M    m  CO  «  O    a 
Q^  0\  r»00  00  00  00 

g    CO  CO  CI    '<»•  TfrvO 

g   O   0   0   0   o   o 

H.  MOHN.    METEOROLOGY.        [2nd.  ARC.  EXP.  fram 


c»v05*qocor-OMOo^eio\cococ«c«Mcoc«eieiiONOci-.    6i 

O^OO  On  Qv  OsOO  On  O^OO  On  OnOO  00  ^  O^  On  On  OnOO  OnOO  00  00  OnoO  00 

00 

coc«  in  ^  r»cococo^r*ir5COcoM  «  ^  ^^^",  "t^   ^  <?<?    ^ 
666*^666606666666666666666    6 


COvOar-^OQOQClCOOqOt^ON'^CICIOOOC^CIO'^ClMW     00 
O'OO    O^O^O^OO    O«O>00    OnOnOOOO    OnO^^OO    OnOO    OnOOOOOO    O^OO    00 

00 

'^ci'O  Ovvo  f^ft^'t'l'T^  ^^  ^  ^  co'^'it-coc*  "^-vq  c«  coco  co 

6666666666666666666666666    6 


^QvOCCO«OOv'^OOl>COCOONOvC«'^»-vO'«t-OOC»i-iCI«OsQ"-iC1^-CICOMOOp 
Q^  0«  roQO  00  00  00  O^OO  On  On  O^QO  00  OvOO  00  OvOO  O^  Ov  O^  O^OO  OnOO  On  OnOO  00  OnOO  00 

1  On 
g   cococi   ^»o\q   •OCpNO   t7f7«t^«ouoi*-r-NO   COCOCOCI   C«   '<*-CO^C«   COiCCI   cococo 

^6666666666666666666666666666666^6 

--  .  .  .  ^ 


t  CO  CO  CONO  c<  M  a\  r«vo  r»  a 
^  t^OO  00  00  Ov  OnOO  On  0\  OvOO 


<^§> 


0000    OnOOOOOO    O^OOOO    OnVO    ONONOOdb    OnOOIcO 


g  cococOtj-iovo  r»coior«r»coei   '^"^^  uococi  cococi  co-^cococouoci  cococo 
^6666666666666606666666666666666  \  6 


^MvOMC0r«^ii0O«r*NOOONONNOr"00»ONO00«i-iQioc0C0ONClNOCi^     t^ 
Q^  Ov  r*00  OOCO    O^OvO^OvOvO\  O^OO  00  00  00    OnOO  00  00    Ov  On  Ov  O^  10  O\00  00  00    CK  00     00 

g    fOCOCI    COiOlOt^-^lOr^r^-^fCOCOCONOvO    COCI    C0C1    CI    C0'^^C1    COCI    "^t-POCOCO     CO 

^66606666666666666666666666666666 


^   OniOm   ^   COM   r-co-^Ovoo   OCO   r^'-^   ionO   r-I^Mi   QOnOniocoOnionO   coiooo' 
Q^OOOOOOOOOO    OnOnOnOnOnOnO^OOCO    OnOO    O'OOOOOO    OnOOOOOO    lOONOOOOaO    OnOO    00 

00 
g  ei   Tj-ei  coioupr^  -.j-oo  r*  r-  co  ci  co  covo  nO  cococo«  ci  co«ocococi   -»♦•«  c«  co   co 

^6666666666666666666666666666666    6 


^00    'i-«    M    COONt^COCOCJvOvM    Ovt-*OONr*\0    CIOO    ^    0-1    Om    CI    «    Q-O    CI    O^  Ch 

Q^OOOOOOOOOOOO    OnO^OnOnOnOnOOcO    OnOO    O^OO    O^OO    ONOvONONr*OvONOvaO    0>00  00 

g    «    COC«    CI    id  ^  r^  rtCO    r-r-.'<»-COCI    COvOvq    COCOCI    fOCI    COUO-^COCI    -'fCI    C«    CO  CO 

^6666666666666666666666666666666  6 


^ONONC<'«f«OONOM«ONaciOOwOCIOONO<OQr-«'-'«-iociO'-'OC«««  d 

Q^OO    r^oooooooO   OnO^O^O^OnOnoOoo   OvOO    OnoO    OnCO    OnOvOnOnOO    OvOnOvOnOnOO  CO 

g    «    C0C1    CI    Tfr'^J-r-CO'^r^NO    CO  CI    Cl    COnOnO    COCI    CI    COCI    CO-^J-UOCOCI    "«|-C0«    W  CO 

^6666666666666666666666666666666  6 


^    O    "<<-'<*-"^C0iO'OQ'-'00O*C000    -^CINO    lO'O    MVO    M    1^    COOvtOr*'-'    On\0    «-•    »0    On 
'  q^OnOOOOOOOOOO    ONOvOtONOvONOOOO    OnOO    OnOO    OnOO    OnO^OvOOOOOO    OnOOOO    OnOO    00 

i  .  ^ 

I  g    COCOCOCI    '«1'"<<-r"COCOU000    »OC0C1    ^   ^^    fOCI    «    COCI    CO'^iO'^frCI    '«*-'««-C1    CO    CO 

q666666666666666666666666666666c6 


^   O   ►^   iOm   lOiovgOQOvOO   coiOiO-^NO   iiOr«M   r^O'-'   -^^^   ^  ^   Q   r«ONr»    On 
Q^  OnOO  00000000    O^ONONO^O^  Ov  00  CO    OnOO    On  CO    OnOO    On  On  OnoO    OvOO    OnOO  00  00  00    CO 

g    COtI-CO^'    "'i-'^r-CI    COiOONUOCI    CI    <^'««-l>COC0CI    COCI    C0IOIOC0C1    "«»-'»*-CI    CO    CO 

^66666666666666666666666666666666 


1       *-'q-vo   -"tcON   ^  ^  tncQ  O   "<*-<Ot-*cO'<faooo«r-OM   -^loior*^   -i-ciooOv   &. 
''         Q,  On  OnOO  00  00  00    On  OnOO    On  O    OnOO  00    OnOO  00  00    OnOO    On  On  OnOO    OnOO    On  t^  ONOO  OO    00 

'I  g    01    CO  CO  CI    "-l-   -"l-vO    C0r0«O0    »0«    CI    CO"<*-r*COCOCI    COCI    COCOiO-^CI    '♦lOCI    CO    CO 

•j      goddo'doddddModdddoodoodooddddddd    d 

1 -o 

^  Q  r^  0\  ovoo  voovq»ocooocieieicigcio^o»o>o«ad 

OnQnCO    OnO^OnOOOO    OnCO    OnOnOnOO    O^OvOn^O^OO    OnC^OOOO    OnOO 

g  «  CO  CO  CI  "(f  Tj-vo  COCI  looo  cow  co'^j-i^ii-cococi  CI  cOTf-^-^j-d  '♦coei  coco 
^6666666666^66666666666666666666.6 


'^    On  ^    'i-  'J-  -    ►- 
Q^OO    OnOO  00  00  00 


Q 


M    CI    CO  "^  «nNO    t^OO    On  O 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


161 


S 


o 


i 

^.    CO  Q    O\00    OS 
Q_00    OnOO  00  00 

vocivo    acocOM   lOvO   'OOO   r-t^W    r-TVOvOvO    lO^-oo    ^   0    «    -<*• 
0>  r^  r^  r>00  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO    O^OO  00    OsOO  00 

CO 
vo 

^66666 

d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d  d 

6  6  6  6  6 

d 

rvOO  00    OvOO  CD 

yt  ICO  00   "<*-  CO  t^  mvo  »ooo  a  a>  r«  0\  mvo  vo  r»vo  Q 

owo    t^  r-OO  00    C^OO  OOOOOOQOOOOOOOOOOOOOOOOO    On 

00  00    Ov  OvoJloO 

0 

g      «     M      M      M      M 

i-MMMC1COMC«ClMC1COC1«C1-MMMC«C1 

CO  «    "^  «    C1 

r^ 

g  0  d  0  d  0 

666666666666666666666 

d  6  6  6  6 

0 

^    lOOO  VO  00  00 
Q^  r»00  00  00  00 

coo    lOOO    cocoes    "^VO    mt^i^OvOO    lOVOvOv©    t^vO    0 
Os  0    r>  C»00  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO    Ov 

00  00    O\00  00 

i 

00 

g      «      l-l      M     M      M 

MO^MC«ci««ciMC«cociM.-.-«iHMnci 

CO  CI    CO  CI    ct 

vo 

g    0    0    0    0    0 

OOOOOOOOOOOOOOOOOOOOO 

6  6  6  6  6 

0 

j 

^  VO    0\vO    t^OO 
Q,  r«oo  oO  00  00 

Q  o  map  CO-  ^»0'<fiot^aoovovovovo  t-vo  OO^O*-'  '-'  »^ 

Ov  0    C^  r^OO  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO    OvOO    Ov  0\  O\00 

CI 

1      ^0 

g  n  CI  ^  M  « 

M0'-'-««««MM«C1«MMMI-l^^»HCiei 

CO  CO  CO  CT    CI 

vo 

E  0  0  0  0  0 

OOOOOOOOOOOOOOOOOOOOO 

0    0    0    0    0 

0 

1        ^  O  00  VO   r-00  ^    a  •'t-OO   0    CO  *-   lOvO    'i-  in  r^  0\  i^  »0^  vo   lOOO  vO    0 
1       g^  t^oo  00  00  00  00  o\  r»  r»oo  oooooooooooooooOooaooooOoooooo  0\ 

a  a  g  g  I*- 

00  00    Ov  OvOO 

00 
00 

.a 

CO  CO  CO  01    M 

6  6  6  6  6 

00  00    OvoO  00 
lO  CO  CO  CO  ►- 

d  d  d  0*  d 

vo 

J3 

c  n  «  ►-•  M  M 
1       B  ^  ^  ^  ^  <^ 

666666666666666666666 

d 

^   lOOO  r-  c^oo 
Q^  r^oO  00  00  00 

0   OviOOvO   covO   \n  t^  yt  -^  *r)  Q  CO  "^   r«vO   tooo   »O0 
CO  Ov  r-o  r^oO  oo  r^oo  oo  oo  oo  oo  Ovoo  00  oo  oo  oo  00  00  Ov 

00 
00 

g    0    0    0    0    0 

d  d  d  d  d  d  d  d  d  d  d  o*  o'  o'  o'  o'  o'  o'  o*  o*  o* 

d 

Noon 

'      ^  vo  t^oo  c-  o\  <>  a  >ooo  Ov  CO  0  -^  \nin  ^^  owo  t^  r^vo  »ooo  ci  ^  a  a  a  «  oo 

Q^  C^OO  00  00  OO  ^    CTv  t^  t^  r*00  OOOOOOOOOOOOOOOOOOOOOOOOOOOO    OsOO  00  00    O\00 

1 

1               g      n      «      M      M      M 

N,MMClMC«C«Hi«C«OI«C«MMk-N,MMC1CO'^C«COCpOI 

r* 

g    0    0    0    0    0 

OOOOOOOOOOOOOOOOOOOOO 

0    0    0    0    0 

0 

"    COvO    ©s  O\00    ^  QsVO    Q    Os  CO  '-'    '"t  ^  O    ''f  vO  00  00    r-oO  O    TOO    CI    «    Os  O\00    '-'    CI 

Q^c^oooooooo^  o\t^oo  i^oooooooooooooooooooooooooooooo  aoooooo  aoo 

00 
00 

'o 

M 

g'      C«      CI      M      M      M 

SMMCi-einMci«ciciciM«MMMMCic« 

CO  CI    Tf  C«    CI 

vo 

j        g    0    0    0    0    0 

666666666666666666666 

6  6  6  6  6 

0 

Q^  t^oo  00  aoo  ^  <^  t^oo  v^SS  oo  oo  oo  oo  oo  oo  SSSco  OO  OO  OO  OO 

►^  o\  >o  "-•  w 

Os  00  00    Os  00 

00 

00 

g'      C«      «      M      ^      M 

N«a«Mci«cieic«cia«MMH.«i-Mcic« 

-<♦■«««« 

r^ 

I         g    0    0    0    0    0 

OOOOOOOOOOOOOOOOOOOOO 

0    0    0    0    0 

0 

■    "vb 

^  t^  lo  a  i^«o 
Q^  r»oo  00  00  ^ 

g  o>^oooo  CO"-"  «  co^o  loiO'^fr-r-oo  lomiovo  g 

Ov  Ov  r»  r*  r-00  OOOOOOOOOOOOOOOOOOOOOOOOOOOO    Ov 

M    Ov  CO  -«  00 
OvOO  00    OvOO 

CO  C^    CO  CO  01 

6  6  6  6  6 

vO 
00 

^6666^ 

1  is^s^n 

666666666666666666666 

d 

gqomr«Osci   0   ^   c^  co^ttt^vovovo   Ov'^J-iOvOvOOO 
Ov  Ov  r*  t^  r-ao  OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

«  a  CO  g  vo 

OvOO  00    OnOO 
«    CT    M    CO  « 

6  6  6  6  6 

00 

g  d  d  d  ci  o 

666666666666666666666 

d 

i 

^   C«   Cl   c>  ooo 
1          Q^  r»00  00  00  00 

ONOvt-t^r^OOflOOO(ffaOOOOOOO<»cE'QOOOOOOOOOOO 

a  OvcS  acS" 
CO  CI   01   CO  n 

IT) 

00 

vo 

1 

g    0    0    0    0    0 

666666666666666666666 

d  d  d  d  d 

d 

Day          1 

M   CI   CO'^iOvO    r^oo   0\0    ^    «    c0'<i'»O'O   r-00    O\0    ^   CI    rO'<f«nvO 

^M«i-iMi-ii-ii-ii-.N,ciciCIC<CIClC« 

r-oo  a  0  « 

«    C«    W    CO  CO 

c 

s 

11 


Digitized  by 


Google 


162 


H.  MOH\.    METEOROLOGY.        [2nd.  arc.  EXP.  FRAM 


d« 


ovO   000   -'j-vooo   too   cop   -^iO-^»OiOVO  »OS»0QO   co«ovooo 
00   0\  OvOO   O\00   ONOO   OvOvOoooooo   r«r^r»t^  »>»CO  CO  r^  t^  t^  r^ 


g  c«  a  n 
good 


CI   CO  coo   0\  r-00   0\vO   fOClcOHti-iM>^»^   ^yo  r^  CO  «   01 

6666666666666666<i666666 


a*-"  CO  -^  yf^    r^  O  «  Ov  "^  lO  CO  OvvO  O  vQ  r-  0\  "*  "*  *fi^   ^O 
0\  0\  O\00  O\00  Ov  0\  O^oo  00  00  r-  r-  r-  r*  r«  t^oo  00  r-  r»  r- 


g  a  CI  a 
Q  6  6  6 


«  CO  c«  lo  o  OvOO  O'O^cico^^-'-^'-'  co>q  "*  co  ci  « 
6666^66*^666666666666666 


s 

n  n 

~§, 

0    0 

0 

--  - 

"a 

t^OO 

ef 

a  n 

S3 

0    0 

0 

y   m   «   Q   '-'   HI   ^  Q  \0   lor-coo   '*Th^O\r«vovovO   0\ClvpO  r-»>o   r-o 
0,00   a  Ov  a  0\  O\00   Ovoo  cooo   OOOOOOO   r^r-t^r-r-  t^oo  CO   r«  c^  r-  r»  I 


c   CI   C«   C« 

good 


M    CO  C«  ^0    O  00    r-00  vO-^C^COm-^mmCT    ■«|- ^0  O    CO  CO  C« 

6666^666666666666666666 


^    M    O    O    ^    ^    "^-^VO    "H    roOQOO    ■♦"^"'l-OWO    lOiOVOOO    C«    CI    lOiOOO 
Q^oo   Ov0v0\0\0\0v0v0vooo0d»oooooo   r«r«r«r«i>r^oooo   r^r^r* 


«    CI 

d  d 


r*c0     CO 

r^  r*  00 


g    CI    C«    C« 

g  d  d  d 


^   «   CO-^O   0\r-»avO   -^C*   COM   ^   «   N,   CI   co^p^q   opcoci 
6666*^666666666666666666 


^   O   M   Q\i-«   M  "^M  lO-^r^O  Ov'^cO'^oo   r^iovo   c^t^iO"   ci   coioi 
^00   O\00   0\  0\  O^  O^  O^OO  00   Ov  OvOO  00  00   r-  r-  r«  r«  r-  t^oo  oo   t*  »  r-  ( 


g    CI    CI    CI 

g  d  d  d 


•-•    «    CO-^OOOOO    O    r*'^CI    CO-    M    M    M    «    cor-»vO    CO-^CI 

6666*^66*^666666666666666 


Q^do  Ovdo  < 


N.    ^«    lOCIvO    "OQ    "^"^•^Q    lOiomv©    r^CI    COM    lOvO 
>  0\  OS  Ovoo   r-00  00   Ooooooooo  r«r»r-r-  r-oo  oo   r-  r«  r- 


O   O  I  O 

— 1« 

_    lO  r-    CI 
r«  r-  r«iOO 


i 


•T3 

u 
O 


o 


c 

§ 


o 


g    C«    CI    C« 

g  d  d  d 


c«  CI  fo  -^00  Moooooq>ocicoMi-ii-*w.M  cpvo  ^p  -*  CO  Cl 
66666*^66666666666666666 


'    O    mOO    m    im    ^lOOOOvO    «O0    COCO-^OvUO  mvO    »OVO    M    ^  CT    t^  lO  I0«0  .  CI 
;  00  O\oo   O^  0\  0\  O\00   r*oo  oo  Ooooooo  r^r*r-r«r«  t^oo  00  r»  r«  r«  r*  r-  oo 


g    CI    CI    CI 

g  d  d  d 


CI    CI    M    CO  r»  CI    O\00  00»OCIC0mm«^mC0VC>vOC0C0C1mC1 

66666*^6666666666666666666 


^    O    «QP   "-I    0    ^•Ouor-cO'^O    CO-'I'-^moO   C0iO»OiOC|vO    O   lO-^vO    r-CI 
/^oo   Ovoo   0\OvO\0\c^oooooo   ooooooooo   r-r-r-r-r^oooo  r-r-r-r-r-ioo 


g  CI  CI  n 
g  d  d  d 


«    M    COCOOO    ClOOOOOOtCCI    COM    ►N    M    M    M    COMOr'-^COCI    <-    CI 

66666*^6666666666666666666 


iS    OvO 


g    «    CI    CO 

g  d  d  d 


•  M  Q  coiovo  O  "OO  0\1  C0"^'^r«'^»-io»or-r*'*cooovo  »oO 
OvOvO\O\r»O00   OOO   OsOOOOOO   r*c*r"r*r»0O0O^   r-r-r-r- 

«c^cocoac^ooMr•»-^clco«MMMMC^•ovO'^^coclMC1 
6666666^6^666666666666666 


Q  «   ^-'t-Mqp    ^  Q   CI  O   »0'*"<<-r*iO»cvO   O\_co_cociqp   r*?^r» 
Ov  Ov  Ov  0\  r«  Ovoo  oOvooooooor* 


g  CI  ei  CI 
g  d  d  d 


M  CI  CO  CO  t^  Ovoo 
6  6  6  6  6  6  6 


•  r«  r«  r«  c^oo  oo   r*  r«  r-  r-  r» 


r-V0C«C0C|MM«»HCI>OU0"^C0C«MC1 

66666666666666666 


00 
CO 
00 

CO 

d 

"«" 
4- 

00 

»a 

CO 

d 


aM    '^^O    0    -^lOCI    Q    '^'^'^^OO   lO^vOO    COCOCOOvr-vOvo    ^J" 
O^  Os  Ovoo   Qoo   OvOvOOOOooo   r«r»r*  r-oo  OOOO^O   r"C*r«r«00 


gcicic^cicicocovqqooqoqvqcociciMMMMM-^uo'^coc^cici 
q66666666*^^**66666666666666666 


d,*  * 


5>& 


Ovoo   OvOOOvoo  OvOvooooooo  r*r*c*c*dooooo  r-r-c*r-r- 


g    «    «    Cl 

g  d  d  d 


CIC1COCOVOOvOOOOO>OCOCOC«MMMi-*«,j.VO\OCOeiCICI 

6666666*^6<S666666666666666 


c«  CO  -^  lovo  r-oo  Ov  o 


«   CO  -*  »OVO   r-00    Ov 


O   M   CI   CO  "*  »OvO   r-00     rt 
CICIC«CIC«C«C1«CI«J 


Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITY. 


163 


*  o 

^  II 


'    8 

I     !5 


Q 


gMMMMMMMIHMMMMMI-J^MMM«C0««VO000C^C0nCI«a|S 

gooooooooooooooodddodddddModdddd    d 


^  »0<0"^r^'«hvO>0   CTVOVO    ■♦'i-'^cocO-^M   io\0   COiOvO   c^ClO   c^t^-vO   COM   en 


gooooooooooooooooodddddddddddddd  d 


goooooooooooooooooodd  ddd>^'dddddd 


.    '♦COCOVO    lOlO»Ot>•^OlO'^^C0'<^'^'♦C0COV0    C0COt»iOC1    HI    lovo    IOC1    n 

goooooooooooooooddddddddMdddddd 


CO 

CO 

CO 

S 

d 

0 

- 

o" 

fl 

CO 

0 

CI 

d 

^  '«*-cO''»-ioiO'^iO'^'«*-n 

CO  CO  -'J- 

r«  r«  r^ 

-<*•  -^  lO 
r-  r»  r- 

CO 

d 

0 
c« 

CO 

Idddddddddd 

6  6  6 

d  d  d 

•^  HI  M  w  «  M  \o  o\oo  00  lo  n  CO  CI 
066666 '6  6666666 

0 

^    '♦CO'^'^lOCI    lOCOCOW 

r-  r*  r« 

CO  lO  »o 
r-  t^  r« 

>^iHCOO\COC«OCIOOMCO«C^ 

r-  r«  lOvo   r»  r«  r-oo   r-  r^  r»  r^  r*  t^ 

CO 

ci 
»o 

goooooooooo 

6  6  6 

d  d  d 

MMMCtCOCIiOOOOOr>C1COC1 

6o66666>^*^66666 

CI 

d 

'"^VO    COlO>OiO'«|-lO>OCO"*'i-'«hCO'«*-ii-Tj-'^MOO    t^C*    CT    p\C1    CI    o^o    -^cococi 


g^MMMMM^M^MMMMMMMMM«C1C0C1     lO  00    00    00    00      CI      C«      C«      Cl 

gooooooooooooooooodd  6-6  6666666666 


"  £2  2-.2^  IlJ!!  eioocj';^oO'i-'*»-cic^  co 
'  r»  r«\o  c^^  r»*o  oo^c  r«r«r«r»r-r^,  r- 


E'^^'^11^11•t1*1^^'1'^*t'^*1'^^'^'^"^0\oooo^oc^c1c^c^    « 
goooooooooooooooooodddddddddddddld 


^vo  '^iri'^in^^xnn  ic^'«*-cococ«  rhcoci  -i  ©  cot^oo=«  "^"-i  r^co-^j-w  ci.ro 
Q^r«r«r«r«c^r»t^c^t^i^r"r"r*r«r«.r"r«r»  r»vo  O   r^^O   tv^o  t^  r*  r-  r*  r»  r«    r» 

B  ^.  ^.  ^.  '^.  '~t  ^.  *".  *".  ^.  ^.  "t  ^.  '^.  "".  *Z  ^.  "^  *''.  "^  ^,  ^  ^  *^  ^°o  00  vo  «  CI  M  c«    C4 
goooooooodddddddddddddddoddddddd'd 


Q^r^r^r»r-t^r»r«r*r»r«r«r«'r«r*t^r«r«'r»r«'VONO   r^v©   <^oo  t^oo  r-r^ror-'r-* 

E^*1'^'^1'^111*1'^1*1'^1'^^1*^^^'-''*'^oo*^^^"'-'C«c? 
^666666666666666666666666666666  66 


^    t-lC»OiOiO'<<-lOIO'«f«0'<*-<^hCO'«fH.    Tf^C*    a  \0    0\0    r-«    C«    W    COC«    C<    ^    yf    eh 

Q^c*r«r»c^t^r^c*r«c^r«'r«r«r«r«r*r»r-c*r^  ionO   t-\0   t^oo  t^oo   r«  r^  r«  r*i  pi 
QOOOo666666666666666666666666666\6 


.vo    -^lOiOiO^iOiO  u^vO    »O^COCOCO>OCOCOM    HI    H.O    OVQ    CI    '<*-►-    lO^^hO    C0<o 
Q^r*r*r»c^r»t^c*r«r«r»r»r*r«r*r*r«t^c*i^  lOvo   r*  r»^0  oo   r»oo   r*  r-  r*  r-j  r» 

^666666666666666666666666666666616 


M  n  co^iovo  r-00  ao  m  ci  cO'^iovo  i^oo  o\o  m  «  cO'«*-iovo  t^oo  c^o  ►^e* 

MHiHiiMHiHiHiMMM(1CIC«CICI«CICICICICOCOl*> 


Digitized  by 


Google 


164 


H.  MOHN.    METEOROLOGY.         [2nd.  ABC.  EXP.  FRAM 


1^ 

o 


s 


u 

o 


O 


dt. 

^  CO  «o  lo  n 
f^  t^vO  NO   r^ 

«    CI 

r*CI   m-^vo    CI   OOvo   u^"-   C100   r^CI    ■^i-ior^vo   ^  <^   <^   r-m 
r-c*r-i>i^r^r«r«c*oooooo   r»r»oooooooooooo   O^Ovoo   O^ 

00 

00 

r» 

1   s 

6'  ^  ^  «  -. 

CO  CI 

CI  CI  CI  «  COCI  «  cfi^'finco'^'^coco^o  O  ^^'<^c^'0  t^ 

00 

E  0  0  0  0 

^    MOO  00    M 

0    0 

OOOOOOOOOOOOOOOOO^^-'^^'^^- 

0 

M 

•OCOO    «    «0-    COOOO    COCI   COOO   r*-   OOior^r-a"-    ^vO   0\ 
r^c^t-r*r*r-r«r*  c^oo  00  00   r»  r*oo  00  00  00  oo   r-  a  a  aoo 

00 

-    ! 

E  ^  ".  «  « 

C«    CI 

C«    CI    C«    C«    COCl    C«    CO-^'^^'^'^-^Cfi^^OCO    r^iOCI    M'O 

E  0  0  0  o 

0    0 

66666666666666666>^6>^>-^*^^-^ 

0 

^    lO  lO  0    i^ 

PS 

lO  M    I-.    M    COOO    C«    COOO  00    CI    CI    lOOO    OClQ-xi-O'OUOOr-CO 

r«  r«  r*  1^  r^O   r*  r*  r*  r«oo  oo   r-  r«oo  oo  00  oo  oo  do  oo   Ovv©   0^ 

VO 

00 

g  «  M  M  n 

CI    C« 

cow    «    CI    C0C0C0C0'^iOiO'*^iO'^'^i*-M    Ov'«^0    CO'^vO 

00 
IT) 

g    0    0    0    0 

d  d 

66666666666666666^6^ci''<^- 

0 

J 

^'  >o  a  0  0 

CO  lo  CO  a  a  o^  -^t-oo  cocociior-oci'^fiioa-^ociaMoci 

'O  VO   r-vO  vO  vO    r-«  vo    i>  r-  r^  c^OO    r-  r^  r^  r*  c-oO   r-oo  00  00   c-  a> 

'4- 

1      vO 

E  «!  •I  ^  CI 

«    COCO0OC1    CI    COCOCOCO'^iOii^^'^'O'^'^'ii--    CI    coo    COC100 

5 

g    0    0    0    0 

0    0 
VO  V? 

00000000000000000m-.-C«^C1m 

0 

i*-«00    p\C0-'vpvO    i*-00    TfavO    CI    -^avO    -vO    C0r»r-O\r- 
r-  r*^  NO   r«NO  O   r«vo  ^   r-  r*  r^  r-  c^  r-  i>00  vo   r-oo  flO   c^oo 

CI 

CO 

■* 

g'  CI  CI  n  c« 

C«    COCOCOC*    CI    CO'^t-'^J-'^t-'^iOVO    inirjNO    '*'^i*-«    «    CI    Ovu^O    0 

^ 

1 

g    0    0    0    0 

0    0 

OOOOOOOOOOOOOOOOO'-'-'^mmctCI 

o 

1 

J3 

^   M   M   r-  -^  r«vo 
g^  r«  r-vo  VO  vO   i> 

VO    0    «   ^    COOOO    coo   »Ot^P»vo    0    -t  0\  r^  0   O    OvO   lOOvvO 
r^  r«  c*  r-  r-vO  ^   r-  r«vO   r*  r-  r«  r-  r*  r-  r^oo   r«  r«00  00  00  00 

00 
CO 

i        « 

g   CI   «   «   c« 

«    COCOCl    «    C«    COTfTfCO  '^vo  VO    »0  »OVO    '<--««■'*  CI    ^    COOO    -*  r*  0 

NO 

1 

g    0    0    0    0 

0    0 

OOOOOOOOOOOOOOOOOMM^,M«nci 

0 

I 
C 

o 

Q^vo   r-3  VO 

c-  0 
VO    c- 

^M  »o  0  ^  0  00000  -ft^t^vo  c^oooo  CI  a■«^o  -^  ooa 
r-r-vO   r^p-vo   r«r«t^vO   r»r«r«r«r-r*r^oo  t^oooOoo   O\oo 

"4- 

r« 

:-^   , 

g'    CI    CI    CI    C« 

CI    cocoes    COCI    OO'i-COCO  yt\0  vO    iO»OiOiOiO"<*-OvOvC«    uo-i*-©    0 

5 

g    0    0    0    0 

0    0 

0000000000000000000^'-«ClCi 

0 

i 

^    M    COOvvOOO    COCO^    M    0    -'fOO    0    "^VO    COO    r-00    *^    cor^o^O    «    '<«-oo    l^OOO 
Q^  r»  r^vO  vO  *0   t^  i>  r*  r^  r«  r^vo   r-r^r^r^c^r^r^r^r*  c^oo  00  00  OO  00  00   ct^oo 

0 
vd 

0 

g'    CI    C«    C«    CI 

C«    C4 

00C1  c«  CI  «  cooooO'«»-'*c^iO'*»-ioir»'^  ^00  00  -  CI  CO  c^  a 

in 

1 

g    0    0    0    0 

^  M  lo  i>  a 

^  f  r-vo  VO 

0    0 

6666666666666666666*^^^'-'*~ 

0 

0000COC1  «  0  0  coooiovo  aoo  «  »oa«  ioav'*i*-«oi>o 

t^r*r^r»r*r«r»r*r*r-r*r^c^r*r^  r-oo  00  oO  00  00   r«oo   On 

CI 

\d 

00 

g    «    C«    CI    - 

CI    M 

«   C«   coci   C«   COCI   oO'^'^r-io-^-^-^oO'^t-r^r^OvCl   cor^O^ 

lO 

Q  6  6  6  6 

0    0 

66666666666666666666'^^^^ 

0 

^"   CO  lO  0    0 
Q^  r-  r«  r»  r- 

-iOOc0ClC0ClvOC0"<*-0r^Qac«OvOCICI00«Qu-)O\C1C0 
r^c*r"t^r»r"C^r^r-  r-oo   ooO   t^oo   r-  r-oo  00  00  0\  Ovoo  00   Ovoo 

oo' 

VO 

g*     CI      CI      M      M 

^    C« 

CICIOOC1CIC1C1W0O  '<fVO    lO  00  -*  I*-  CO  OOvO    1^00    «  VO    »o  c^ 

00 

^6666 

0    0 

66666666666666666666^>^^^ 

0 

I 

1 

^  «  »o  r-  0 

0  »o 

CIVO    lO-^COOO    ""l-OOOsQ    COCI    COOviOOO-^r^OO    r-CI    Om    CO 
r*r^r«r*r-r»r«r*  r*oO  oo  oo  00   r^  r«oo  oooooooooo   Q>0*0v 

CI 

dv 

C    CI    CI    •-•    M 

!      1  d  d  d  d 

M      « 

^  CI  a  «  c«  CI  CI  CI  oooo'^'^oo^coci  ooloc^OvClvo  mci 

0    0 

66666666666666666666'^^'^'^ 

0 

^   CI   CO  00  r- 
Q_  r-  n-vO  'O 

CI    r«C0vO    «    r-ClOO   >oavO    '-'    CIOOOO    OO-^vO    Ovr-ioiouovo 
r^t^t-t-I^r*t-vO    t-t^OOQOOO    r-C-OOOOOOOOOOOO    OvOvOv 

0 

g       «       M      M       M 

^    CI 

«    CI    M    CI    CI    OOCI    CI    COOO'^J-'^CO'^OOCI    00iOOvOv'«f»nvO    CI 

"<<- 
-* 

t 

1 

g    0    0    0    0 

0    0 

OOOOOOOOOOOOOOOOOOOO"-"^- 

0 

'l 

►^    «    CO   ">*- 

lOvO 

r^OO    C^0    ^-    CI    CO-^iONO    t^OO    CTvO    ^    CI    CO^iONO    r-00    OvO 
„«^^-^,^m«mCIC«CICICIC«C«CICICICO 

g 

V 

Digitized  by 


Google 


1898-1902.  No.  4.] 


HUMIDITV. 


165 


o 


s 


^  -Tf  a  coco  c^   ^  r»^o  '-'vO  t^r«M  o  0w^>o»oO^0  p\i^  r»oo  r»  looo  o  co  O  oo  I  lO 
Q.'O  o\OvO\aoo  r-oo  r-0000  osoooo  ovoooooooo  avo^ooooo  ao\oo  aoooooo'oo 


o 


g  a  coco  o  00  VO  o  « 


qvo  cochci  MOO  o^^  «  «  f?"?9  ^®  '^  ^  o  ^  a  ^j  »o 
•^McioMMOMMMMMMciMM^icicocicicoiM 


,   O  »o  lO  r*  -^  ■<i-\Q  vp   M  lo  >O00   r»  O\00   eovo    QO\Q0v0«-i«O"<<-cor-Q00M0     -^ 
Q,vO   0\  0\  Ov  O^oo  00  00   r»oo  00   0\  t^  c^oo  00   r-  ov  r^  Ov  r^  lO  O\oo   O^oo  oo   O\00  00  00    00 

gc«cooqqoqr^q\«CTMioioi-*«ochMvqncoco»oqo\ooooovOM 


M    o    M    O    Q    O 


M    CI    CO  C^    CO  CO     M 


J 

1          ^    ID  Q    »0  r^  M    M    coco    •-•  O    0\  t^  O    «    O    »OVO    CO  Q    "^  CI    r*  m    Q 

j      ji.00  Ov  0\  o\  aoo  o\oo  t^  1^  t^  o\oo  oo  oo  oo  c^  aoo  oo  t^^o  o\oo 

Si.%SS^  ?: 

00 

00 

E  vq  CO  a  M  M  r«  q  c«  « 

^.  *? 

"tl  *?o  9  civq  cO"«f'«j-q»c«  « 

q  q  CI 
ci  ci  c« 

q  q  CO  CI   vq 

^ 

«    lO 
C^OO 

d               MMMMMM«                        C1C« 

00 

ci 

00 

Q^OO  00  00    0\  QnOO    Ovob    C^ 

Ovoo  a5  r-oo  vO   0\  0\»  r-vo  S  r*oo  oo  oo 

a  ?  ovoo 

VO 

1      E^^^^^°9^.  9^ 

M      rt- 

fcpcoM  q  Mvq  upio  looq  co  ^ 

0    0^ 

ci  ci  ci 

-;  CI  vq  a 

CO  CO  CO  CO 

d 

r» 

- 

gMMMMMQMI-IM 

0    M 
l>00 

'* 

^oovo  coi.">«  ►-'CO  eioo 
,       Q,  r*  r*  a  Ovoo  CO  ^  CO  ^ 

O\oo  VO   r-oo  O  <»  00   Ovvo  r*  r^oo 

lO  CI    CI    w 

00  c^  a  a 

d\ 

^ 

g'  r^  -1-  «  M  q  «  M  q\  CI 

cico^coMMMCft^co-*  upoq  q  ^ 

OMcoaoc^ov  c^ 

. 

gMhH-,»HMI-iMdM 

Q^t^vo  ovaooa  r-ooS 

^5 

c«  VO  en  t>  \n  m  t>\Q  vo  -^t-  co  »o  p 
Ovoo  r-  r-oo  vo  00  «  00  c^  t^oo  « 

CI 
lOCi   0   r-cOOvr-d 
00  00  r«oo  r-oo  oo   oo 

« 

1       g'r-'^j-cociociqan 

CI    CI 

covq  CI  M  M  «  \o  -^  '"♦•vq  00  c»  •- 

0    M    CI 

ci  ci  ci 

CO 

q   q   r»  r«j  r- 

CO  CO  CO  CO     M 

1 

gM^-MM«MMOM 

CMMMM.HMMMMMCIC1 

§ 

^   r-OO   0\  lO  CO  OvvO   Q   a 
(i.'O  VO  00   O\00  00   c^  OvOO 

c^oo 

CI  vo  lo  lo  lovo  tovp  CO  n  0  »-•  00 

OsOOOOOOOOO    lOOOOOOO    t^OO    C^ 

8>5S 

s?isi. 

CI 

00 

o 

giococo«onooo»ococi 

C«\OmmmmmC0«    -ifVO    M    0 

0    0    CI 

a  CI  Tf  M 

s 

;   e 0-- 

M     H 

CfMMMMMMMMMMdCI 

add 

«    CO  CO  -^ 

H 

^ 

p^vO  r-oo  O\oo  CO  r^oo  oo  t^-oo 

C^OOOOOO    Ovt^vOOOOOOOVOOO    t^OOW    C^OOflO    O\00    00 

0 

M 

g'cOMCTCIOvMOOt^Ci 

M      M 

OxiOCICIClOCI-CICO-^OOO 

Ov  OsOO 

r«  0  d  d    lo 

g^MMMOMOOM 

M      M 

mmmmm»-mmm«mC|m 

M      M      M 

d    CO  CO  CO 

M 

VO 


>\0    O    MOOOO    "OO    lOr-COVO    M    f*    O\O0O00    iOTfr-dO    -"I-OOVOQ    COCO'^-lQ 

■-00  Ov  OvOO  r«  r«oo  vo  00  0\  c*oo  00  oO  00  vo  r«oo  00  vo  00  00  00  t^  r«oO  oo  Ovoo  :oO 

io^ 
g>cicoq\oqMoqr^ciMMr^uoqqciqMMCi^vqqr-q\oqq'<*-vodci-^ 


g    S    M    M    o    o 


COM 


d    d    d    CO  CO]  M 


g^vo    c^  Os  Ovoo    Ovoo    c^  Ov  c^S    0\  i^CO  00  £"00  v?  c^OO  00   c^OO  00  5   Ov  Ov  c^  r-  OvOO 

s 

g    ■*  d    M  00    OvOO  vOt^MOMVOiOOOdOvOMMCOdOOiO  r«oo    10  d    l>  d    0 

a 

g^MMdddddMMW^^M^^MMQMMMMMMMM^MCid'cOCO 

^ 

^    Os'^iO-vp    "^vO    OvpvO    iO"^'<<-M    low    M\0    M   lOVO    m    Ovd    Tf»-i    lOSvp    lOO'-* 
j£,r^\0    Ovoo    OvOvOO    r-Ovr-00    OvO\00    O\O\00    lOOOOOOO    C*vO    OvOOOO    O\«>000    OvOOjOO 

10 


0    0    0 


o  o 


^  '<»-coc*moo  >Nr«  t^oo  d  vp  >o  r«  CO  d  r-  moo  lOvo  d 

Ci,0vv000    OvOvOsOO    r-00    C^OO    OvOvOOOOOOOO    lOOOOOOO 

r-v?oo   a  0\  Ovoo   Ov  Ovoo 

d 

00 

g    IT)  Ov  COOO    Ov  ^^vO  00    d    ^    dVO    fOCTvOvOOO    Ov'«|-d    m 

-   lOvo  vo   t^vo    d  00    r-00 

CO 
CO 

gM6MddoddMN.M«dddMddMMM 

MMMMMMd'cicid' 

•^ 

d    CO  -f  lOvO   r^OO    Ov  O 


d   CO  '^  lOvO   r-00   Ov  O 


iS 


O   ►-   d   CO  ''f  >ovo   r-00   Ov  O   >-  '  d 
ddddddddddcoco   « 


Digitized  by 


Google 


166 


H.  MOHN.    METEOROLOGY.        f2ND.  ARC.  EXP.  FRAM 


^1  Z 


8r 


o 


"i?5^'^5^»popi{5r-o*pvM  o  •-•  -"ij-ei  *n  Qi  Q  gv«ocor-o  ■♦coco  0\vo  Ovo^ 
j£^co  00  r*oo  >o>oaoaoaoaovo  t^  Ovoo  aoaoaoco>5vo  r*t^  ovoo  t^oo  r-oo  r-  m 

g  *9  o\  r^  '^  M  -^vq  CO  to  ch  CI  q  ^o  »o^q  -^m  m  M\qoooq>q  -^"^o  m  m  ^  ^ 


^    lO  -^  ■♦  ■♦  O    t^OO    Q    O    "^  ^O    »0  »0  QvOO    "-•    l^iO^-^iOiOO    •^C^pV'^ClOO    «0 
Q^OO  00   r«00   t^^O   r«  Ov  Ok  0\  r«  c*0O  00  r«  OvOO  >0   r»  t^v©   t^flO  00  r*flO   0>  0>  v^  *n 

g'oq  c^^^  M  tcioaioior*oq  coio^^  lO"^  acoov^o^  r•'^^o  cococooo 
geocoeO'^cocO'<-'<-'4-44444^4^eo^eO'^iO'<}-44«n»oioio4 


*^    «-«    coo    COM    OsO    t»p\M    COOO    IOO\^Q\Q    «    COC«    O    "^00    «    r«00  COOO    CO  -• 

Q^  aoo  r-00  r-^  00  00  00  0\  t^  r-oo  oo  oo  o5  Ovoo  t^^O  ic  t^  r-oo  looo  Ovoo  r^*0 
g'  q  o«  to  c«  1^  t^oq  ^q  »o  r-oo  t^oo  ON»o»ocoei  c«oo^  o  r»vq  r-  o  •-'  ■♦'o  o 

g'4•C0C0'^C0'«^'^4^444^'*44'^'4•4c0C0»o44c0lO^OlO^O^d 


q  «  r»«vo^vOvo>0  Ovoo  O\oo  r>ioiOM  com  r^«  m  i>r^q  '^^cp^o*o  m 
'4-^ob4oo'^'^4^'^'4-'^'^^'<-4'^'^'4-coco»o^'4-4«oioiotn»c 


lOOO  r-  r>»  r^  r«  r* 


aO  cor«ioO\t^p  mo  M  <^o\^oo  «ot-  covo  0\« 
r-^O   r«oo  r^vO  00   r*oO  >0   "^  r»00  00  ^   r^  O\00  «0   r- 


g  r*  q  ^  o  »o  ».vq  o\  COOO  "Om  r^r-cpM  M  q  "or-coMvqvq  «oo  »^vq  co^q 
g  co'^co4^'A4cb^44io44^4'^44cocr)iO'4-'^44ioio»oio 


'    ^   wao   M    >0    ^«    Q   OvOpO   O   tOOsW   C0«O    "«*-0   r*r^iO«   0\«   0«O>O    ' 
;  00  ^  vo  00  00   »>»00  c*00   Ov  r^^  0000000000  r»r*t^'*c*  r«00   r»vo  00   Ov^O   r* 


« 

g  00  qwq  qsM  o  *7'1''9f7c?poo^  "?T*t  9^*99  ^°^  '^'7^  '?9^*'?'^*9  T 

g    C0C0C0C0^>^'^"^'^iOIO'^'^^'*"^C0"^^C0^'^'<i-'4-'«i--^lOiOlO     -^ 

Noon 

^  coo  avo  ovo  «  cooooo  at^ovQ  at^«nr^a\co»nvo  ioc«\o  o  •-*  a-^ci    uo 

j£^  p-  r^  1^  t^flO   c^  t^  t^  r^oO  ^   lovo  oOflOOOflO   c^r^iO'^i^  c^OO  'O   t^  0\00  00  00     r- 

0 
g  r»c^o  t^t^«  w  lOior'Ovi^atoco^cow  ^\o  \o  i^  ei  ^  «  »o  o\*o  «  ic   ^ 
g  cocO'4-coco44444'4-'4-'«r444'^4^coco^4'^444»oioio   -^ 

0 

r- 
^   t^-^r^OOOO    ^OO'ONOaO   C1    c«    m   io>ovO    c^O    «    ^0\>OnQ   t^iO'H    M    0    0    r^    r- 
Q^r^r^oo  p^r-vo   r«00NO00   r^^O   O^OOOO   Ovooaoao>0    "^t-t^^O  r*vO   r«0\OvOvr-t^ 

'   Cl 

g\q\q  q  r-vqoq  •9't'T^  9^1*9  *0  *^.  9  ^1  ?9^'9*r*9"?9^  9^.  ^^    t 

g    COCO"4-COCOCO'*-^CO-^'*<#-iO"4-'^NO'    4'^4c0C0'4-'^'>i--^'^iOIOiO»O,4 

00 

^    O\00    Ov  CI    '<*■  Q    COVO    0    -*  CO  <^00    Q   Ov  CO  C^  «0  COvO    «    CIOOOCOC^QnO    ^    OvOO 
^00   t^OO  00   c^NO  VO  00    l>00   i^vo    Ov  ovoo    Ovoo   t^'O  vO   i>  r-  t^S    c-  t^  Ovoo   c^  r-    t- 

1      E*^^9T^'?9^*9^9'?T'9^*1^'19^99*7  9^^  '^  *?  *1  "T^  ^    "1" 

,         g    ^C0^C0C0C0^^C0<*-lO-4-iO^4iO'«'^C0-^'^"^4^^^iOlO>O»o4 

•a 

1       *                                                                                                                              9" 

ji.  Ovoo    Ovoo    r^  t^S  00  v?00  00  5    Ov  Ov  Ov  Ov  Ov  t^S    r^v©    ?«  ?«00    t^  C^  Ov  OvW    Ov  00 

CO 

g  00  CO  r-*o  CI  lo  0  M  lo  c*  •-•  COOO  ■*  -^  uo  CO  "^  q  cooq  lovq  •<*•  -^oo  •-  vo  c*  co.  co 
g  cocococbcoc0''*-^cb'^»o4444"^^>4"«i-co^4444»oioioin  '«■ 

"^ 

J                                                    CO                             ,    «        -       .o       r-           t-     '  S 
Q,aooooo?»vo  t^S  rt5^oo«ooaoo  aoooovo>oS  r'c^oo  t^r^ovSoooo  « 

g"  loooo  '^'^-00  ooovo  -  lovo  co»r)«r)eiMcoar»vqr^«ocoio«'^ion    ci 
gcocoeococococo4co4iO'^^444"^4'<-cocO'i*-4444ioiouoio4 

00 

Q^S  S5*oooo  n-SooooooooS  c^ovooooooooS  t^S  t^t^oot^t^ooooS'ooioo 

E  1.  1*.  ^"T^^9  9*'?  9  «9>9cocoup)com  q  qvq  qvoq  f7C9"t«  "^"?'^c« 

g    C0C0C0C0C0C0C04c0<#-lO'^^'^'*--^^'*'^'^C0^'^"^'4-'^«O>OlOiO    4- 


«  CO  ^  in\o  t^oo  Ov  o 


Digitized  by 


Google 


1898—1902.  No.  4.] 


HUMIDITY. 


167 


S 
II 


-    II 

o 


^  «  ovvo  vo  Q\  cn  o  ciovo  •0'<*-«  ar-M  «  '^J^'oo        o 

gJ^00'«h»O»OvOC0O\>O000000»O00r*r*r-»I^ON^>O  t* 

g  moo  oO'«fONq»oo\qov«««ov.o  cooq  r*  o  lo     [vq 


^  oco  M  <o«  MacoeoooM  "^hoo  r*oo  o  vo  vo  t^  -^ 

Q^  C*^  VO  *0   t^  coco    "^00   O\00   »OVO  00    r^oo   »o  OvOO   t^ 

g  «flo  o  r*o  q  '^•^00  q  *9^^  't^^^P^  ^'^.  ^. 


"  M  CI  r*  li^oo  lo  Q  00  M  M  r-co  ^  t^  '^  0\  O  ^  «  r* 


^  N5  ^  -^  « 

d 


NO   t^  »OVO  O   r«00  NO  NO  00   r»  «0  r-oO  00  oO   r*00  vo  >0 


l£ 


g  q  «  q\  -^00  00  NO  lo  -^oq  >ocq  -^Hjq^MOO'O 


"  cop\0\t^ci  co«  coco  iogr*r*cio  "^^ct  m   ^o\ 
^r-NO    lOiONO    l>00NONO00    Ov«ONO0000    t^NOOONO    «o 

g*  q  q  «  "t*?*?^  ".  ^^"1  9  ^  ^.  9^*^  T*t  T^ 


^  QnnO  On  O  On  m  lOOO  CI  «0  r^N©  r^t^ior-coroCl  Ov 
q^nO  r*  tONO  »o  r*  r*  t^  cnoo  oo  no  no  no  r*  c*oo  c^no  no 

g  00  -^  «  "«f  i>oq  CO  "^No  q  m  <o  ^^  ^  c^  q  r«oq  no  r* 
g  i^'^^'4-c0'4-^'^co»o»o»nioi0'^io>0'4-»0'4- 


i 


a 

8 
2; 


^  00  »O00  Q  O  NO  00  ■*  cooo  -^-^r^M  Q  ■♦"«l-r*r-r« 
g^\0  00  «ONO  r*oo  to  r*  cooo  oo  r*  «o  r«oO  oo  no  no  m  r* 

g*  r«oq  q  COM  qoq  cor«q  coco  i>«  a^  qN^j-'^r- 

g    lC'^4-4'^NO    C04c0«OiO»O'*-lO<^iOlOiOi/5'«i- 


gc«qvMqqco»o«qMqqcpMq\q\qnMNONqioq 

g    »0  ■♦  "^  ^  ^nO    CO  -4-  iO  IO  lONO    lOlO'^-IOlOiOlO'*'^     ^ 


^   M   CO  r«00   M   •^TfT»-r*ior»0   r*r«ioO  >OO^C0r»O^,M 
^r^r^io^NO  ro-'foo  iooooonOno  r^oooooONO  t^NONO|C^ 

'oo 
g'  r-coq^ioqoq  Oncoiom  m  conooooo  «  -^oq  q  wooq  ,  oq 
g  ioioco44'^co<i*-4ioioioiO'<i-'^  >ono  in  uo  4  -««-i  4 


covO  NO   r-  mc 
^\0   r^  lONO  NO  V 


«    lO  cooo    lONO    r-00    ''^NO  NO    1^  M    CO  Ov,  CI 
NO  00  NO  00  00    r^NO   t^OO   t^  t^  r«00  no  no     t^ 


lOO 

g  cocooN-^q  cor-coc^n  q  coupov  r'oq  «9  ^T  f^  *t  °R  '  T 

g    •/j»OC0^44^4'^tO»OiOIO'^^'^«O»O'i''4-'^!"^ 


^Noa»-«or-ciino\o  ^  onoo  vooomoo-cicioo'- 

0^  »0  r^  «ONO   t^NO  NO  00   r«00  oo   r^  t^  t^  0\  i^  c-no   0\  r^  r« 

g*  iom  oncocomno  ''i-t^M  q\co«  q\r^r«coupiooqNq 
g  (oioco^4'^^44>o4-toio^^'4>ioio<4-44 


^    tO-^NONOP    C0O\O\»O»OC0m    ^<^COP    cooo    CO  N 

j£^NO  t^ioiooONO   «oo  looooo  r*t^oo  r*oo  r*r-a=>ONO.r« 
g'lOtOM  I-  uONONO   fOC«   M  r«r»c«  M  »oqv"^r«r«^>o    i> 


Digitized  by 


Google 


168 


H.  MOHN.    METEOROLOGY.        [2nd.  ARC.  EXP.  FRAM 


FORCE  OF  VAPOUR.     DAILY  PERIOD. 

Pulling  together  the  numbers  for  the  force  of  vapour  in  the  last 
row  of  the  foregoing  Tables,  we  obtain  the  following  Tables,  showing 
the  means  of  the  force  of  vapour  for  every  alternate  hour  in  the  several 
years.  To  the  right,  are  the  daily  means  of  these,  headed  Meaviy  and 
the  number  of  days  of  observation,  headed  Days. 

January. 


Year 

ah 

4" 

6'' 

8h  1 

loh 

Noon 

ah 

4'> 

6h 

1899 

o.aa 

0.33 

o.a4 

o.a4 

0.33 

1 
0.34 

0.34 

0.35 

0.34 

1900 

o.a6 

0.37 

0.26 

O.aS 

0.37 

O.aS  1 

O.aS 

0.38 

0.38 

1901 

o.ao 

0.16 

0.17 

0.16  1 

0.15 

0.15  1 

0.17 

0.15 

0.15 

190a 

0.16 

0.17 

0.17  ( 

0.17  1 

0.16 

0.17 

0.18 

0.16 

0.16 

Mean 

,  o.ai 

o.ai 

o.ai 

o.ai 

0.30 

o.ai  ; 

0.33 

0.3  I 

0.3 1 

8h    I   I  oh  I  Midt.    Meani  Dajrs 


0.34 

0.34 

0-33 

0.34 

31 

0.37 

o.a6 

0.36 

!  0.37  ' 

31 

0.15 

0.16 

0.15 

>  0.17  |t 

31 

0.16 

0.17 

0.16 

0.16! 

31 

0.3 1 

0.3 1 

0.30 

1  0.3I  ,, 

February. 

1899  '  0.38  I  0.38  '  0.37  I  o.a8  I  0.39  '  0.37    I  0.38     0.38 

1900  I  0.93  I  0.96  I  0.93  I  0.93      1.03  ,  0.97  I    1. 01      1. 03 

1 90 1  0.33  '  0.31  0.38  0.34  I  0.30  0.30  0.39  0.38 
1903  0.36  I  0.35  I  0.35  0.36 1  0.36  0.36  0.36  0.36 
Mean     0.47     0.47  |  0.46  |  0.45     0.49     0.48      0.48     0.49  |  0.46  {  0.47  ,  0.48  |  0.47  |j  0.47  > 


0.36 

0.36 1 

0.36 

0.36 

0.37 

38 

0.95; 
0.37 

0.35 

0.99 

0.39  1 

0.35 1 

1. 00 

0.31 

_o^35 

0.94 
0.33 
0.36 

0.97 
0.39 
0.36 

34 

38 

38 

1899  I  0.34  I  0.35 

1900  '  0.43  ;  0.40 

1 901  0.36  I  0.35 

190a    I    o.ai   I  0.33 


March. 


0.33  0.33  0.35 1  0.36 

0-39  '  0-39  0-40  I  0.43 

0.34  0.36  0.36  ,  0.39 

0.33  0.33  0.3a  '  0.33 


Mean     0.31  ,  0.30     0.30  |  0.30  |  0.31  |  0.33 


0-37 
0.44 
0.39 
0.35 

0-35 
0.43 
0.38 
0.23 

0.36 
0.40 
0.38 

0.23 

0.35 
0.40 
0.37 
0.3a 

0.34 

0-39 
0.38 
0.33 

0.31  t 

0.34 
0.40 
0.38 
0.33 
0.31 

0.34 

0.33 

0.31 

0.31 

0.35 

31 

0.41 

31 

0.37 

31 

0.33  1 

31 

0-31 : 


1899 
1900 
1901 
1902 

Mean 


I  0.68 

0.68 

0.71  1  0.73 

1  0.67 

0.64 

0.66  0.70 

0.52 

0.51 

0.53  0.53 

0.44 

0.44 

0.48  0.51 

0.74 
0.78 

0.56 1 

0.55 


0.77 
0.83 

0.60 
0.60 


April. 

0.74  ' 
0.86 
0.63  I 
0.65  I 


0.73 
0.89 
0.61 
0.65 


0.77 
0.86 

0.59 
0.60 


0.58  I  0.57     0.59  1  0.63  ;  0.66  ,  0.70      0.73  I  0.73     0.71 


0.74 
0.80 
0.60 
0^58 
0.68 


0.73 
0.79 

0.57 
0.54 
o~66 


0.67 

0.73 
0.56 

0'53 
0.63 


0.73 

0.77  |i 
0.57  I 

0.65 


30 
30 
30 
30 


May. 


1899 

1.71 

1.69 

1.78 

1.85 

1.88  I  3.01 

3.05 

3.03 

1.97 

1-93  1 

1.85 

1.75  '1  1.88 

i  31 

1900 

1.71 

1.70 

1.74 

1.81 

1.84   1.96 

3.00 

3. 10 

2.05 

1.96, 

1.83 

i.8i   1.88  1  31 

I90I 

1.61 

1.60 

1.63 

1.68 

1.68   1.68 

1.77 

1.83 

1.80 

1.81  1 

1.77 

1-73  ]  i-7i'  31 

1902 

1.38 

1.35 

1.39 
1.63 

1.71 

1.53   1.68 
1-73  1-83 

1.73 

1. 71 

1.73 

1.65 
1.84 

156 
1-75 

1.51   1.56 

31 

Mean 

1.60 

1-59, 

1.89 

1.92 

1.89 

1.70  II  1.76 
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June. 


Year 

2h    1    4h 

6h 

ah 

loh 

Noon 

2h         4h 

6h         Qh        loh 

Midt 

Mean 

4.03 
3.60 
4.40 

3.96! 

Days 

fill 

3.70 
3.87 
350 
4.25 

3.84 
3.87 
3.43 
4.26 

3-73 
3-93 
3.49 
4.33 

370 
4.06 
3-50 
4.41 

3.68 
4.18 
3.58 
4.42 

3.81 
4.17 
3.68 
4.40 

3.9a     3.84 
4.08  !  4.04 

3.71     3-74 
4.46     4.44 

3.84 
4.10 

3.65 

4-52 

3.89 
4.08 

3.63 
4.50 

3.89    3.86 
3.99   4.02 
3.66   3.62 
4.43    4-38 

30 
30 
30 
30 

Mean 

3.83  1  3.85     3.87     3-93  i  3.96  1  401 

4.04  1  4.01 

4.03 1  4.02    3.99 ;  3.97 

July. 


1899 
1900 
1901 
1902 


4.55 
4.68 
4.81 
4.71 


4-58: 

4.70 

4.85 
4.75  I 


4.70! 
4.77 
4.83 
4.78 


4-74 
4.73 
4.89 
4.88 


4.71 
4.85 
4.83 
4.88 


4-79 
4.90 
4.91 
4.90 


4.83 ! 

4.82 
4.99 
4.83, 


4.94 
483 
5.00 
4.82 


4.71 
4.83 
50a 
4.85. 


4.65 
4.86 

4-93 
4.87 


4.55 
4.83 
5.03 
4.71 


4-56 
4-43 
4.98 
4.67 


Mean  \  4.70     4.72  |  4.77  |  4.77     4.82  ,  4.87      4.87  |  4.90     4.86  ;  4.84  \  4.81  |  4.67      4.80 


4.68 

4-77 
4.9a 
4.81 


23 
31 
31 
20 


1900 
1901 
Mean 


4.62 
436  I 


4.91 
431 


4-95 
4.26 


4-33  1  4-33,  441 


4.44  I  4.36  I 

4;3^  4^23  I 

4-37  I  426  , 


August. 


430 
4.38 

4.36  I 


4.44  I  4.30  I  4.77  j 

4.45  I  4.41  I  4.51 


4.76  i  4.66    4.83  I  4.61 

_:^'3?     429     427      4^34  I 

:  4-40  I  4-37  I  4.39  ll  4-3"8li 


8 
31 


September. 


1898  I  1.43 

1900  2.15 

1901  I  2.10 


1.42 
2.18 
2.15 


Mean     1.98  \  2.01 


1-43 
2.04 
2.10 


1.95 


1.43  1.46 
1.96 
2-14 


1.98 
2.12 


1.94     1.95 


1.47  II  1.47 
2.01  j  2.07 
2.21  I  2.23 
2.00  |>  2.08 


1.50 
2.03 
2.19 
a.05 


1.47 
2.07 
2.19 
2.06 


1.46 

2.02 

2.17 

I.4I 

a.o2 
2.12 

1.42 
2.03 
2.10 

2.03 

a.oo 

1.99 

October. 


1898  I  1.24 

1899  I  0.84 

1900  {  0.98 

1901  I  0.8a 


1.24 
0.84 
0.99 
0.83 


1.24 
0.81 
0.99 
0.82 


Mean  |   i.oo  {   i.oo  {   i.oo 


1.24 
0.81 
0.98 
0.80 


0.99 


1.27 
0.83 
0.99 
0.86 


1.30  1.30  I  1.29 

0.76  ,   0.78  I  0.75 

0.96  i  0.96  ,  0.95 

0.83  0.86  ^  0.84 


1.27 
0.72 
0.97 
0.86 


i.oi  I    1.04  I   I.oo  I  0.99 


1.26 
0.71 

0.97 
0.82 


0.99 


1. 21 
0.69 
0.98 


1.26 
0.77 
0.97 
0.83' 

0.98  I  0.99  I;  I.oo, 


1.22 
0.72 
0.96 


0.81     0.82 


31 
8 

29 

31 


November. 


1898 

0.38 

0-37 

0.38 

0.41 

0.39 

0.36 

0.36 

0.38 

0.37 

0.37 

0.39 

0.37 

0.38 

1899 

0.46 

0.46 

0.46 

0.47 

0.46 

0.46 

0.46  j  0.45 

0-45 

0.43 

0.44 

0.44 

0.45 

1900 

0.52 

0.49 

0.49 

0.52 

0.51 

0.51 

0.49 

0.52 

0.53 

0.54 

0.53 

0.52 

0.51 

I90I 

0.60 

0.60 

0.60 

0.58 

0.59 

0-57 

0.56 

0.58 

0.57 

0-57 

0.57 

0.58 

0.58 

Mean 

0.49 

0.48 

0.48 

0.50 

0.49 

0.48 

1  0.47 

0.48 

0.48 

0.48 

0.48 

0.48 

0.48 

30 
30 
30 
30 


December. 


1898 
1899 
1900 
1901 


0.27 
0.47 
0.27 
0.36 


0.26 
0.49 
0.31 
0.36 


0.27 
0.47 
0.29 
0.36 


0.26 '  0.28 


0.48 
0.28 
0.36 


0.49 
0.30 
0.34 


0.27 

045 
0.31 

0.37 


0.27 
0.50 
0.27 


0.27 
0.47 
0.28 


038  ;   0.37 


0.27 
0.47 
0.27 
0.38 


0.27 

0-45 
0.29 

0.39 


0.28 

0.27 

0.47 

0.46 

0.30 

0.30 

0.38 

0.38  ; 

Mean  |  0.34     0.35  ]  0.35     0.34     0.35  |  0.35  |   0.36  |  0.35  |  0.35  |  0.35  |  0.36  |  0.35  !|  0.35 


0.27 

0.47  ; 
0.29 

o-37|, 


31 
31 
31 
31 
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The  last  row  for  each  month  gives  the  means  for  each  hour  and 
for  the  years  of  observation.  For  the  months  January  to  June,  and 
November  and  December,  these  means  are  the  totals  divided  by  4.  But 
for  the  months  July,  August,  September  and  October,  the  means  are 
weighted  means,  being  computed  with  the  number  of  days  in  the  last 
columns  as  weights. 

The  series  of  means  for  the  different  hours  show  that  there  is 
hardly  any  daily  period  in  the  months  October  to  February;  but  the 
other  months,  during  which  the  sun  is  shining,  show  a  well-defined 
daily  period.    The  minima  and  maxima  are  as  follows: 


Month 

..  . 

1 

Minimum 

Maximum 

Range 

1        hour 

am. 

hour 

am. 

ram. 

mm. 

mm. 

March 

6  a.  m. 

0.30 

a  p.  m. 

0.34 

0.04 

April 

1      3  a-  m. 

0.57 

3  p.m. 

0.7a 

0.15 

May 1 

3  a.  m. 

1.59 

4  p.m. 

1.9a 

0.33 

June 

a  a.  m. 

3.83 

a  p.m. 

4.04 

o.ai 

July 

Midt. 

4.67 

4  p.m. 

4.90 

o.as 

August       .... 

3  a.  m. 

4-33 

6  p.  m. 

4.51 

o.as 

lo  a.  m. 

4.26 

6  a.  m. 

4.41 

September      .     .     . 

8  a.  m. 

1.94 

a  p.  m. 

a.o8 

0.14 

June  has  a  secondary  minimum  at  4  p.  m. 

The  range  is  greatest  in  May,  and  diminishes  towards  the  dark,  cold 
months,  when  it  vanishes. 
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FORCE  OF  VAPOUR.    ANNUAL  PERIOD. 


The  following  Table  contains  the  monthly  means  of  the  force  of 
vapour.  For  those  months  for  which  there  are  complete  observations, 
the  numbers  are  the  same  as  those  in  the  Table  on  pp.  168—169, 
For  the  other  months  —  except  August  1899  —  the  observations  taken 
on  board  the  Fram,  while  she  was  under  way  not  far  from  the  winter 
stations,  have  been  taken  to  complete  the  observations  for  the  respective 
months.    The  means  thus  found  are  inclosed  in  brackets. 


Year 

January 

February 

March 

April 

May 

June 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1899 

0.34 

0.37 

0.35 

0.73 

1.88 

3.81 

1900 

0.37 

0.97 

0.41 

0.77 

1.88 

403 

1901 

0.17 

0.39 

0.27 

0.57 

1.71 

3.60 

1902 

0.16 

0.36 

0.32 

0.55 

1.56 

4.40 

Mean 

o.ai 

0.47 

0.31 

0.65 

1.76 

396 

Sm. 

0.31 

0.36 

0.43 

Year 

July 

August 

September 

October 

November 

December 

mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

1898 

[1-77] 

1.36 

0.38 

0.37 

1899 

[4.72] 

[4.63] 

[3.88] 

0.45 

0.47 

1900 

4-77 

[4.1a] 

[3.07] 

[0.97] 

0.51 

0.39 

1901 

4.9a 

4-34 

a.15 

0.83 

0.58 

0.37 

190a 

[4.84) 

Mean 


4.81 


436 


0.48 


0-35 


The  mean  for  the  year  is  1.72  mm. 

The  monthly  means  show  a  fairly  even  progression,  with  the  excep- 
tion of  February,  which  is  rather  high.  The  year  1900,  in  particulai*, 
gives  a  remarkably  high  number.  This  month  also  exhibits,  as  we 
have  seen,  p.  116,  a  particularly  high  temperature. 

Smoothing  the  numbers  for  January,  February  and  March,  we 
obtain  the  numbers  headed  'Sm\ 

The  smoothed  numbers  give,  by  a  parabolic  formula. 
Minimum      January  14^*^     0.31  mm. 
Maximum      July        20'*»     4.81  mm. 
Range 4.50  mm. 
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The  numbers  expressing  the  relative  humidity  in  the  Tables,  pp. 
123—167,  have  been  treated  in  the  same  manner  as  those  for  the  force 
of  vapour.  The  following  Tables  show  the  means  of  the  relative  humidity 
for  every  alternate  hour  in  the  several  years,  the  monthly  means,  and 
the  number  of  days  of  observation. 

January. 


Mean  I  83.0 


1899 
1900 
1901 
1902 


86.8 
89.2 
87.8 
837 


Mean  ,  85.1 


86.5 
81. 1 
87.7 
84.0 


84.8 


859 
79-7 
87.4 
84.2 


843 


February. 


86.6 

79.4 
87.7 
83.8 


86.6 
80.2 
87.7 
82.6 


87.1 
80.4 
86.2 
82.4 


86.9 
79.6 
86.1 
82.5 


86.0 
79.1 
86.2 
83.5 


86.7 
81.3 
86.5 
839 


86.6 
81.5 
87.5 
83.6 


84.4  I  84.3  j  84.0  ,|  83.8  i  83.7     84.6  I  84.8 


86.7 
81.3 
87.0 
84.2 


87.0  I  86.6  i    98 

I  80.0  80.5 '     24 

87.2  87.1 

83.4  " 


^3J_ 
84.8     84.4    I  84.41 


28 
28 


March. 


Mean 


1899 
1900 
1901 
1902 


88.2:  88.1 

73-7  I  73-6 

87.0  j  86.9 

73-4  I  73-6 


85.6 
71.8 
86.7 
73-3 


80.6  j  80.6  ,   79.3 


85-4 

86.6 

86.1 

86.0 

86.5 

71.7 
86.0 

72.7 
86.3 

73-5 
86.3 

74.7 
87.1 

74.3 
86.9 

72.7 

72.6  1   73.0 

73-2 

73-3 

79.0 

79.6 

79.7 

80.3 

80.3 

April. 


75.6 

73.8 

72.9 

74-5 

73-2 

80.4 

80.0 

77.6   73.7 

71.6 

87.2 

87.3 

85.4 

86.0 

837 

85.2 

84.1 

82.6 

80.5 

81.2 

Mean  ;  82.1  ]  81.3  i   79.6  ,   78.7  |  77.4  j  76.1 
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June. 


Year 

ah 

4^ 

6h 
74.6 

8h 
74.0 

1899 

77.4 

75.7 

1900 

82.7 

83-3 

80.5 

79.3 

1901 

87.9 

87.6 

87.4 

85.9 

190a 

80.8 

81.0  i  80.9 

78.4 

Mean 

8a.a 

1  81.9 

80.8 

79-4 

I  oh     Noon 


70.8  70.5 
79.8  77.0 
84.6  !  84.0 
77^L75i7 
78.3  j   76.8 


71.7 
80.0 
84.5 
76.5 


7a.a 
73.a 
83.9 
74.3 


78.3  I   75.9 


6h 


8h    '    loh  !  Midt. 


7a.6  I  73.6 

76.0!  77.7 

83.6  I  84.1 

77-4  I  78.6 

77-4  I  78.5 


75-9 
78.6 
85.2 

79.9 


79.1 
8a.a 
87.5 
79.2 
8a.o 


Mean   Days 


,74.0 

:  79.21; 
I  85.51 
,  78.3 


79.3 


30 
30 
30 
30 


1899 
1900 
1901 
190a 


84.9 1  84.1 

87.5 1  88.9 

89.7 1  89.3 

72.4  74-5 


£902 73^4     74-5     ' 

Mean  |  84.8     84.4     I 


85.9 
86.5 
89.1 
73.8 


84.3 
85.1 
88.9 
71.3 


84.6;  83.4 


84.5 
84.3 
87.1 
70.0 

83.4 


July. 

83.9  80.7 

83.6  78.9 

83.6  84.0 

69.8  69.7 


81.6 

77.7 
84.3 


80.0 1  83.5 


80.3 
84.8 


70.8   70.6 


83.4 
85.6 
71.7 


80.5    79.1 1  79.1 ,  79.7 1  81.3 


83.1 1  84.0  I  83.1  i 

84.9!  86.5  ji  83.3 1 

87.6 1  90.0  86.7 

71.7  !  70.9  71.8 


83.6       84.1         83.3 


23 
31 
31 

30 


August. 


1900 
1901 


83.8 
91. 1 


83.4 ;  84.6 1 

9J-3     90-2  I 


81.9  j 
91.3  ' 


77-1 
89.4  I 


73.1 
88.6 


705 
87.8 


66.41 
86.7  I 


74.1 
88.0 


76.8  I 
88.9' 


W.  M.     89.3  I  89.4  ,  89.1     89.3  I  86.9  I  85.3  I   84.3  j  83.6  j  85.3     86.4 


79.1 
90.2 
88.0 


833      77.7 1 
901  ^_89.5^i 

88.7  I    87.0 


8 

31 


1898  I   73.0     73.5  I  73.3 

1900  88.3     87.3  j  84.6 

1901  I  903 !  91-9 1  907 


September. 


71. 1 

70.6 

70.1  ' 

68.9  1   70.7 

83.0 

83.7 

83.1  , 

84.9     85.3 

89.6 

88.6 

88.2  1 

87.5     87.7 

Mean  \  86.3     86.7  i  85.3  1  84.0  i  83.3  ;  83.0  ,    83.0     83.6  ,  85.8  ;  86.4  |  85.7     86.3      84.9 


70.0  I 

87.9' 
90.7  { 


71.5 
86.9 
91.9 


69.8  I  72.6 
86.0  I  86.4 
91.4  '  91.9 


71. 1  r 

85.5' 
90.0  I 


13 
19 
30 


October. 


1898 
1899 
1900 
1901 


80.3 
78.4 
83.6 
84.0 


80.0 
78.9 
81.8 
83.0 


Mean  j  83.3  |  81.7 


80.0  j 

79.3 
83.8 
84.0  I 


78.9' 
79.8 

82.9 
83.7  I 


80.1 

79-7 
83.7 
84.0 


79.8 
79-9 
82.6 
83.3 


79.5 
80.1 
81.9 
83.6 


78.1 
80.0 
63.4 
833 


78.8; 
81.4 
83.0 
83.8 


78.8 
81.3 
84.3 
84.0 


80.4  ]  81.0 

81.6  80.9 

84.3  83.3 

84.0  I  83.7 


79.6  |l 

80.9 ;' 
83.9  ' 
83.7 


81.5  I  80.6 1  81.3 1  80.0     80.5!  80.3  I  83.5    83.3  I  83.8,  83.0     81.5 


31 

8 
29 
31 


1898 
1899 
1900 
1901 
Mean 


81.0 

81.3 

81.9 

81.3 

81.5 

76.4 
85.6 
839 

75.5 
85.7 
83.1 

75.4 
86.0 

83.4 

75.7 
85.8 

83.7 

77.7 
85.5 
83.7 

1 81.7 

81.4 

81.7 

81.4 

81.9 

November. 


81. 1 
75.8 
86.0 
81.7 


80.7  I 
74.6 

85.0  I 

83.1  ' 


81.3  [  80.7 

73-9,  73-7 

85.5  85.4 

82.9  I  82.3 


80.3  I  80.8  I  80.4 

74.3  I   74.7  ,   75-3 
««=  «  '  85.1  I  85.2 


85.9 
82.8 


I  81.0, 

!  75-3  ■ 

-.  -  ,   -.  -      85.6 

83.9  I  83.9      82.9 


81.2      80.6;  80.9  I  80.5  I  80.8;  81.1     81.2      81.2 


30 
30 
30 
30 


December. 


1898 
1899 
1900 
1901 
Mean 


84.3  I  85.1  ;  84.7 
80.3  I  80.3  j  79.4 
83.0  '  82.6  81.9 
88.6  '  89.1  I  89.1 

'8471  |"84.3T  83^8" 


84.4     84.61 


79.2 
82.5 


79.1 
83.0 


84.2 
78.5 
83.5 
89.4 


837 
78.6; 

82.5 
88.3  I 


779 
82.8 
87.9 


85.51 
78.9; 
82.5  ' 
87.8 


84.1 

79-5 

82.4  I 

88.4 


83.7 
79.6 
82.6 
88.4 


89.2     89.4 

83.8  I  84.0  I  83.4  I    83.3     83.2     83.8  I  83.6  j  83.6  I  84.2      83.8 


83.8 
80.7 
83.1 
89.0 


843 
79.3 
82.7 
88.7 


31 
31 
31 
31 
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The  last  row  for  each  month  gives  the  means  for  each  hour  and 
for  the  years  of  observation.  For  the  months  January  to  June,  and 
November  and  December,  these  means  are  the  totals  divided  by  4;  but 
for  the  months  July,  August,  September  and  October,  the  means  are 
weighted  means,  being  computed  with  the  numbers  of  days  in  the  last 
column  as  weights. 

The  means  in  the  last  row  for  each  month  show,  for  almost  every 
month,  a  well  defined  daily  period  in  the  relative  humidity,  with  a  mini- 
mum some  hours  after  noon  and  a  maximum  in  the  morning  hours  or 
the  night.  By  plotting  the  numbers  and  smoothing  them,  we  get  the 
following  Table  showing  the  diurnal  maxima  and  minima. 


Month              'I          Maximum 

1" 

Minimum 

Range 

1        hour 

p.  c. 

hour 

p.  c. 

p.  c. 

January      .... 

4  p.m. 

83.7 

3  a.  m. 

83.0 

0.7 

February   . 

a  a.  m. 

85.1 

3  p.m. 

83.7 

1.4 

March    .     . 

i      4  a.  m. 

81.0 

a  p.  m. 

79.0 

a.o 

April     .     . 

I  a.  m. 

83.5 

4  p.m. 

78.4 

51 

May       .     . 

a  a.  m. 

8a.  I 

I   p.  m. 

76.a 

5.9 

June      .     . 

3  a.  m. 

81.3 

a  p.  m. 

76.0 

5.3 

July      .    . 

4  a.  m. 

84.6 

3  pm. 

78.9 

5.7 

August .     . 

4  a.  m. 

89.4 

4  p.m. 

8a.6 

6.8 

September 

a  a.  m. 

86.5 

r  p.  m. 

83.0 

3.5 

October      . 

Midt. 

83.7 

Noon 

80.5 

3.a 

November . 

8  a.  m. 

81.6 

5  pm. 

80.7 

0.9 

December  . 

a  a.  m. 

84.3 

4  p.m. 

83.a 

I.O 

January  alone  shows  no  appreciable  period. 

The  range  is  greatest  in  August,  and  smallest  in  the  dark  months. 
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RELATIVE  HUMIDITY.     ANNUAL  PERIOD. 


The  following  Table  has  been  made  up  in  the  same  manner  as  the 
corresponding  Table  for  the  force  of  vapour  (p.  171). 


Year 

January 

1899 
1900 
1901 
1902 

p.  c. 
82.9 
81.5 
82.0 
85.6 

Mean 
Smoothed 

83.3 
83.7 

February 

March 

April 

t 

May 

73.4 

74-4 
85.2 
82.6 

June 

p.  c. 
86.6 
80.5 
87.1 
835 

p.  c. 
87.3 
73-5 
86.6 
73a 

p.  c. 
79.3 
80.4 
87.6 
76.5 

p.  c. 
74.0 
79.2 
85.5 
78.3 

84.4 
83.1 

80.2 
81.5 

81.0 
80.3 

78.9 
79.5 

79.3 
79.8 

Year 


1898 
1899 
1900 
1901 
1902 


Mean 
Smoothed 


July 


August         September 


p.  c. 

[82.5] 
82.3 
86.7 

[74.5] 


p.  c. 

[86.3] 
[86.7] 
89.5 


81.5 
82.4 


87.5 
84.4 


October 


p.  c. 
[71.7] 
[77-0] 
[85.5] 
90.0 


p.  c. 
79.6 

[82.9] 
83.7 


81.1 
82.9 


82.1 
81.6 


November 


p.  c. 
81.0 

75.3 
85.6 
82.9 


81.2 
81.8 


December 


p.  c. 
84.3 
79-3 
82.7 
88.7 


83.8 
83.0 


The  mean  for  the  year  is  82.0  p.  c. 

The  march  of  the  monthly  means  is  not  very  regular. 

Smoothing  the  number  by  the  formula  |(a  +  2&  +  c),  we  get  the 
-TOW  headed  "Smoothed".  These  numbers  give,  by  means  of  a  para- 
bolic formula,  the  following  maxima  and  minima: 

Maximum  Minimum  Range 

January  17    83.7  p.  c.  May       22    79.2  p.  c.  5.0  p.  c. 

August    17    84.4    „  October  27    81.5    „ 
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WIND. 


The  direction  of  the  wind  was  observed  at  the  winter  quarters, 
reckoned  from  the  true  meridian.  The  following  Tables  give  the  ob- 
served directions  of  the  wind  and  the  velocity,  in  metres  per  second, 
for  each  even  hour  and  for  the  different  months.    0  indicates  Calm. 

The  velocity  of  the  wind  was  measured  with  Mouns  hand-anemo- 
meter, friction-coefficient  one  metre  per  second. 
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WIND.     DIRECTION. 

Counting  the  number  of  cases  in  each  month  in  which  each  direc- 
tion has  been  observed,  and  dividing  the  totals  for  each  direction  by  the 
total  number  of  observations  made  in  the  month,  calms  included,  we 
obtain,  when  the  quotients  are  multiplied  by  100,  the  numbers  in  the 
following  Table.  These  numbers  show  the  frequence  of  the  different 
winds  and  calms  as  percentages  of  the  total  number  of  observations 
made.  The  numbers  belonging  to  the  intermediate  points  NNE,  ENE, 
etc.  have  been  distributed  evenly,  each  with  half  their  amount,  among 
the  adjacent  8  principal  rhumbs.  The  sum  of  the  horizontal  rows  is 
100.    The  last  row  in  each  month  gives  the  means  for  the  month. 
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2 

0.5 

I 

0 

96 

1901 

66.5 

6 

0 

0 

10 

0 

0 

3.5! 

15 

1903 

34 

2 

1.5 

II 

21 

1.5 

I 

13 

35 

Mean 

31.1 

7-5  . 

3.9 

3-4 

9.0 

I.O 

1.2 

5.4 

37-5 

Febrnary. 

1899 

29 

14-5 

7.5 

0 

5 

2 

5 

5 

33 

1900 

3.5 

6.5 

7 

3-5 

7 

1-5 

0 

0 

7' 

1901 

41.5 

4.5 

0 

4 

16 

5 

I 

4 

34 

1902 

34 

2 

1.5 

II 

21 

1.5 

I 

13 

35 

Mean 

34.5 

6.9 

4.0 

4.6 

12.2 

3.5 

1.8 

5-5 

38.0 

March. 

1899 

31 

20 

9 

I       4 

6 

2 

5 

32 

1900 

3.5 

8.5 

I 

1-5     1-5 

0 

I 

0 

1    83 

1901 

56.5 

4 

0.5 

a   1    4-5 

3^.5 

0.5 

3.5 

37 

1902 

13 

I 

5.5 

1   34.5    31.5 

1.5 

I 

13 

;  19 

Mean 

26.0 

3-9 

4.0 

7.2  i    7.9 
April. 

1.0 

I.I 

51 

37-7 

1899 

29 

15 

H 

I 

I 

4 

4 

3 

39 

1900 

3.5 

5 

2 

2 

3.5 

2 

0 

I 

82 

1901 

4a 

10 

I 

2     19 

2 

I 

I 

22 

1902 

•  ai.5 

7 

1.5 

II   1   II 

5.5 

0 

18.5 

34 

Mean 

24.0 

9.2 

4.6 

1    4.0 

8.4 

3-4 

1.3 

5-9 

39-3 
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May. 


Year 


1899 
1900 
190T 
1903 
Mean 


N 

NE 

-^-^- 

^^___ 

ao.5 

16 

a 
38.5 
30 

5.5 

4 
3 

aa.7 

7.1 

18 

6 
o 

I 
"6.3 


SE 

S 

SW 

— 

_  _   „ 

-_r_ 

I 

8 

10 

10.5 

6 

12.5 

3.5 

37.5 
ia.5 

I 
6.5 

a 

w 


NW         Calm 


ao 
68 
10 
18 


7.5 


ia.9 


4.9 




I 

5.5 

a 

1-5 

a 

5.5 

0 

ai 

i.a 

8.4 

29.0 


1899 

21 

6 

1.5 

1900 

5 

a 

3 

I90I 

35-5 

6 

I 

190a 

14 

I 

I 

Mean 

18.9 

3.7  1 

1.6 

June. 


a7 

16  ' 

5.5 

3 

17 

8 

a8 

10 

19.4 


9.a 


4   j 

4 

20 

I   1 

a 

69 

a.5  , 

10  ;, 

9 

3    ; 

8  !< 

18 

a.6  , 

6.0  II 

39. 

July. 


1899 

7 

a   1 

I 

^    ! 

28.5 

31 

1900  1 

3 

I  ! 

a 

23.5  • 

7.5  i 

I 

I90I  1 

45-5 

6.5 

0 

I 

3-5 

9 

190a 

3a 

3.5 

1.5 

17 

23-5 

2.5 

Mean 

aT.9 

3-a  1 

I.I 

10.6 

15.7  ! 

10.9 

7.5 

4 

18 

I 

3 

58 

4.5 

21 

9 

1.5 

6.5 

12 

3.6 

8.6 

24.2 

1900 
1901 


Mean 


15 
305 


22.7 


4 
6.5 


3-5 

I 


August. 

8.5 
5-5 


15.5 
19 


I 
7.5 


5-2 


7.0 


17.2 


4.2 


3 
2.5 


2.7 


2.5 
II-5 


7.0 


47 
16 


31.5 


September. 


1898 

39.5 

24.5 

II 

0 

I 

I 

1900 

44   ' 

8 

4.5 

3 

3-5 

5   1 

I90I 

42   1 

2 

4 

5 

4 

2 

Mean 

41.8  i 

1 1-5 

6.5 

2.7  , 

2.8 

a.7  , 

3   1 

7   1 
0   1 

12 
10 

30   ,1 

8 

15 
II 

3-3  1 

17.6  ,1 

II 

1898 
1899 

1900 
I90I 
Mean 


40 

3 
26 

54 


24   ; 

7-5  1 

9.5 

I   1 

17.5 

5 

2  ! 

I 

30.7 


October. 

^•5   I 


I 


132  , 


3.6  I 


3-9 


4 

I 

9.5 

7 


5-4 


1.5 
0.5 
8 

I 


2.7 


9.5 

I 

4 
18 


8.1 


9 
80 
21 
14 
31.0 


November. 


1898 

ao   1 

18  ; 

4.5 

1899 

2    1 

I 

2 

1900 

42.5 

18 

0 

I90I   1 

315 

3.5 

2.5 

Mean 


24.0 


I 

6 

7 

2 

1-5 

13.5 

I 

12 

5.1 


8.4 


5 

I 

7 

1-5 

3.6 


I 
0.5 


1.6 


5.5 

2 

3.5 
_io.5^ 

5.4 


36 
82 
13 
27 

39-5 


December. 


1898 

28 

21 

4 

I 

2 

2 

1899 

2 

I 

4 

7-5 

2.5 

I 

1900 

56   ' 

4 

I 

I 

7-5 

3 

I90I   , 

20.5 

1-5 

1.5  1 

9 

17.5 

5 

Mean 

26.6 

6.9 

2.6 

4.6 

7-4 

2.7  1 

2.5 

o 

2 
I 
1.4 


7.5 
O 

2.5 

j[6 

6.5 


32 
82 

23 
28 

41.2 
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The  Table  shows 

a)  that  there  is  a  prevailing  uniformity  in  the  distribution  of  the  winds 
in  the  same  month  in  the  different  years; 

b)  that  North  is  by  far  the  most  prevalent  wind  in  all  months  of  all 
years,  with  the  exception  of  June,  in  which  month  —  except  in 
1901  —-  South  is  a  little  more  frequent  than  North; 

c)  that  the  other  wind-directions  are  relatively  rare. 

The  maximum  and  minimum  of  the  relative  frequency  of  the  diffe- 
rent wind-directions  are  as  follows: 


N 

NE 

E 

SE 

S 

SW 

W 

NW 


Maximum 


September 
October  . 
September 
July  .  . 
June  .  . 
July.  .  . 
July.  .  . 
September 


p.  c. 

41.5 
1325 

6.5 
10.6 
19.4 
10.9 

3.6 
17.6 


Minimum 


June  .  . 
July .  .  . 
July.  .  . 
September 
September 
Jan.  March 
March  .  . 
March   .     . 


p.  c. 

18.9 
325 
I.I 
2.7 
a.8 
i.o 
I.I 
51 


Diff.  p.  c 

32.6 

1 0.0 

6.4 

7-9 

i6.6 

9.0 

a.5 

ia.5 


The  percentage  of  the  total  frequency  for  the  year  is 

N  NE  E  SE  S  SW  W  NW  Calm 

26.2  7.4  3.5  5.8  10.6  4.8  1.9  7.4  32.4 

The  Ccdms  are  the  most  frequent,  being  nearly  one  third  of  the 
total  number  of  cases. 

Of  the  winds,  North  is  the  most  frequent;  and  next  to  it  conies 
South.    The  least  frequent  wind  is  West,  and  then  East. 

Taking  the  positive  difference  between  the  numbers  in  the  Table 
on  pp.  222  &  223  for  the  opposite  wind-direclions,  e.  g.  N— S,  NE— SW, 
etc.,  and  tabulating  them,  we  obtain  the  following  Table,  showing 

The  Windward  Side  of  the  Wind-Rose. 


January. 

M.  ! 

February. 

M 

1 

•  March. 

M. 

1899 

1900  1901 

1902 

ili.  ( 

1899  1900  1901 

1902 

1899 

1900  1901  1902 









-  ^  _ 



■ 

N 

31 

56.5 

3 

22.1 

24     25.5 

3 

12.3 

27 

2    52 

IS.I 

NE 

20 

6 

0.5 

6.5 

ia.5  5 

0.5 

4.4 

14 

8.5   1.5 

2.9 

E 

II 

0 

0.5 

2.7 

a.5  7 

0.5 

3-2 

7 

0    0   4.5 

2.9 

SE 

0.5 

3-5 

' 

1.5      11.5 

2.1 

S 

2 

4.5 

8.5 

SW 

0.5 

0.5 

0.5 

W 

I 

1 

I 
1 

5        0 

1 

NW 

4 

2.5 

2 

2.0 

2 

0.9 

4 

0.5 
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^— 

2 

25 

April. 

1 
M. 

May. 

M. 

June. 

M. 

1899  1900  1901    1902 

1899  1900  1901   1902 

'  1899  1900  1901   1902 

N 

28      I        28    10.5 

15.6 

12.5             11     18.5 

9.9 

27.5 

NE 

II       3            8       1.5 

6.8 

6       4.5                  I 

2.2 

E 

10      2                1.5 

3.4  i 

17      4 

5 

2 

SE 

I          I 

9          0.5 

7.5        I      9 

3-5 

S 

1.5 

4      0.5              14 

0.5 

sw 

I 

1 

2.5 

10      I          29 

5.5 

w 

2 

2.5              1.5   2 

1 

NW 

a                             7.5 

1.9 

4.5              8.5 

0.9 

3-5 

July. 

M 

August. 

M 

September. 

M 

1899  1900  I90I   1902 

1 

1900         1901 

1898     1900     1901 

N 

42      8.5 

6.2 

11.5 

5.5 

38.5     40.5      38 

38.7 

NE 

I 

3 

I 

235         3            0 

8.8 

E 

I                    0 

0.5 

8                         3 

3.2 

SE 

20.5            10.5 

« 

S 

21.5    4.5 

1 

0.5 

SW 

29     0         2.5 

7.7 

I 

W 

6.5                 4-5 

2.5 

1-5 

0.5 

2.5 

NW 

3                  ao 

2 

6 

0 

[12            7          25 

14.9 

October. 

1 
M. 

November. 

M. 

December. 

M. 

1898  1899  1900  1901 

1898  1899  1900  1901 

1898  1899  1900  1901 

N 

36       2     16.5    47 

25.3 

14      0      19        9.5 

25.6 

26             48.5    11.5 

19.2 

NE 

22.5    9       9.5      I 

10.5 1 

13       0      11        2 

6.5 

19               I 

4.2 

E 

4.5             5         I 

2.4 1 

0.5    I                 2 

0.6 

1-5     4                    0.5 

1.2 

SE 

I         5 

5                 0.5 

j            7.5 

S 

0.5 

SW 

0                 3.5 

W 

I 

I 

1                     I 

NW 

8                             15 

4.2 

.    4-5                  2 

0.3 

1     6.5             1.5      7 

1.9 

The  windward  side  is  the  North  side,  except  in  June  and  July, 
in  which  months  the  South  side  is  more  frequent. 

The  frequency  of  the  calms  will  be  treated  of  in  the  chapter  on 
the  velocity  of  the  winds. 

The  peculiar  distribution  of  the  winds  at  all  the  winter  quarters  of 
the  Fram  may,  I  believe,  be  attributed  to  both  local  and  general  causes. 

The  winter  quarters  were  Rice  Strait,  Havnefjord,  and  Gaasefjord. 
The  general  trend  of  Rice  Strait  is  north  to  south,  and  the  two  fjords 
run  in  an  almost  exactly  meridional  direction.  This  circumstance  goes 
far  to  account  for  the  direction  of  the  prevalent  winds,  observed  on 
board  the  Fram. 

15 
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But  Capt  SvERDRUP  has  told  me  that  a  northerly  wind  was  also 
found  almost  continuously  on  the  high  land  around  the  fjords. 

We  find  the  general  causes  for  the  prevalence  of  the  most  frequent 
winds  in  the  mean  distribution  of  the  atmospheric  pressure.  As  it  will 
be  seen  from  my  charts,  PI.  XI— XIII,  in  "The  Norwegian  North  Polar 
Expedition  1893—1896,  Scientific  Results,  edited  by  Fridtjof  Nansen, 
Volume  VI,  Meteorology",  there  is  a  barometric  gradient  towards  the 
E8ist  or  ESE,  i.  e.  a  gradient  for  northerly  winds,  at  the  winter  quarters 
of  the  second  Fram  Expedition,  in  nearly  all  months.  In  June  and  July 
the  pressure  is  more  evenly  distributed  around  Jones  Sound,  and 
southerly  winds  take  the  place  of  northerly  as  the  preponderating  winds. 
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WIND.    VELOCITY. 


The  velocity  of  the  wind  was  measured  at  each  observation-hour 
with  Mohn's  hand-anemometer.  The  friction-coefficient  was  1.0  metre 
per  second.  Height  of  anemometer  6  metres  above  the  sea  or  ice.  The 
observations  made  at  the  winter  havens  are  to  be  found  in  the  Tables 
of  Wind-Observations,  pp.  177 — 221,  together  with  the  direction  of  the 
wind,  and  ai*e  given  in  metres  per  second  (reading  +  friction-coefficient). 

WIND-VELOOITY.     DAILY  PERIOD. 

The  following  Table  gives,  for  each  month  and  year,  the  monthly 
means  of  the  obsei*ved  wind-velocities  for  each  alternate  hour,  the  daily 
means  for  each  year,  the  number  of  days  of  observation,  and  in  the 
last  row  the  weighted  means  for  each  hour,  showing  the  daily  period. 

January. 


Year 


1899 
1900 
1901 
190a 
Mean  ' 


2b 

1^' 

6h 

„  

_^ 

3.1 

2.5 

.s 

0.0 

0.1 

O.I 

6.6 

6.9 

6.6 

4.2 

4.0 

3-5 

1  3.a 

3.4 

3-2  . 

8b   lob  I  Noon 


i!  „h  I 


4.1 
0.0 

7-1 
4.0 


2.8 
0.1 
6.6 
4.0^ 

3.4 


6h 


1 ' 

- 

3.3 

3.0 

2.4 

O.I 

0.0 

0.0 

7.0 

6.8 

7.7 

4.0 

4.5 

4.5 

3.6 

3.6 

3.6 

2.5 

0.2 

7.3 
4.0 

3-5 


8h 


3-5 
0.2 

6.3 
4.0 

3.5 


2.7 
0.1 
5-7 

3a 


Midt. 


2.6 
0.1 
6.9 
4.9 

3.6 


Mean 

2.84 
0.07 
6.79 
_4-a^ 
3.48 


Days 


31 
31 
31 

31 


1899 

1.9 

2.4 

a.3 

1900 

2.4 

a.5 

1.6 

I90I 

6.0 

6.6 

5.7 

1902 

4.2 

3-7 

3.8 

Mean 

3.6 

3.8 

3.4 : 

2.8 

1.8 
5.3 

3.5 


2.4 
i.o 
4.8 
4.0 

3-1 


Febntary. 


2.6 

1.6 

5.6 

3i8_ 

3-4 


a.3 

2.3 

1-7 

2.2 

a.5 

1.6 

1.5  ; 

1-7 

1.3 

1.9 

6.4 

6.2 

6.5 

5.6 

4.8 

4.6 

4.4 

4.2 

3-5 

3.5 

3.7  ,  3.6  I  3-5  '  3-2  I  3.2  I 


1-9 

2.27 

28 

1.6 

;  1. 71 ' 

28 

5.8 

5.77 

28 

3.7 

3-95  |1 

28 

3.a 

3-43  f 

1899 

1900 
I90I 
1902 
Mean 


2.2 
0.6 
4.3 

3.5 


a.4  I  a.5 

1.7  I  1.2 

5-a  I  5.4 

6.6  I  7.1 

4.0  1  4.0 


2.9  i 

2.9 

2.7 

1.0  < 

0.6 

I.I 

6.4 1 

6.0 

6.1 

7-4  1 

7.2  1 

6.4 

4.4 

4.2  1 

4.1 

March. 

I 


2.7 
0.4  I 
5.5 
5.8  I 

3.6  , 


2.2 

2.6 

2.8 

a.3 

2.2 

a.53 

0.6  , 

0.9 

0.5 

0.5 

0.8 

0.83 

6.1 

5.8 

5.8 

5.5 

5.5 

5.63 

6.4 

5.7 
3.8 

6.1 

5.8 

5.8 

6.43 

3.8 

3.8 

3.5 

3.6 

3.86. 

31 
31 
31 
31 


1899 

1900 
I90I 
1902 
Mean 


2-3  I 

0.8 

4.8  I 

3.0  , 


2.0 

1.5 
3.8 
3.5 


2.0 
0.9 
4-3 
3.5 


2.6  ,  2.4  '  2.6 

0.7  I  0.9  I  0.8 

4.3  I  4.2  I  4.9 

3-4  5-7  6.1 


ApriL 

2.2 
0.2 
4.8 
6.3 


2.4 
0.7 
5-3 
5.4 


2.7  ,   2.7  j   2.7      3.3  i  3.6   !  3.4  I   3.4 


a.5  ' 

0.9  ' 

4.5  I 

3-3  I 


2.9 

I.I 

2.1 

I.I  1 

a.3 
1.0 

i|  0.88 

4.8 
5.4 

4-7 
4-7 

4.7 
4.2 

1  4.59 
1  4.83 

3.5 

3.2 

30 

1  3.16 

30 
30 
30 
30 
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May. 


Year 

ab 

3.2 

J6h 

a.8 

8b 

lob 

Noonj 

3.8 

ah 

3.5 

4^ 
3.6 

6h 
3.4 

8h 
3-3 

.oh 

30 

Midt 
30 

Mean  Days 

1899 

3.6 

3.8 

329      3» 

1900 

1.8 

I.I 

1.8 

I.I 

0.7 

0.9 

1-5 

1-7 

2.1 

1.4 

1.5 

1-7 

1-44      31 

1901 

5.2 

5.8 

5.5 

5.8 

5.7 

6.1  ; 

5-9 

6.3 

5-3 

5.3 

5.5 

4.6 

5.58      31 

1902 

3-4 
3.2 

3-5 

4.8 
3.7 

4-5 
3.8 

5.0 

5-1    ' 

4.6 
3.9 

5-3 
4.2  i 

4.8 
3-9 

4.8 
3-7 

4.5 
3.6 

3-7 
3-2 

4-53      3» 

Mean 

3.8 

40  ; 

,  371  ' 

June. 


July. 


1899  , 

5.4 

4.6  : 

4.7 

4.8 

4-4 

5-3 

5.1 

5.8 

5.3 

5-5 

5.4 

5.2 

5.13 

24 

1900 

1.2 

i.a 

I. a 

1.4 

0.7 

1.5 

1.9 

3.0  j 

a.  I 

2.2 

1.7 

1.3 

1.62 

31 

I90I 

4.4 

4.1   1 

4.9 

4.4 

4.5 

4.7 

4-5 

4-2 

4.7 

4.5 

4.4 

4.8 

;  4.51 

31 

190a 

3-3 

2.4    1 

2.8 

2.6 

3-5 

4.7 

5-2 

4.9 

4.6 

4-7 

4.1 

3-9 

!3.89 

21 

W.  M. 

3-4 

30  , 

3.3 

3-2 

3-2 

3.8 

4.0 

4-3 

4.0 

4.1 

3.7 

3.6 

3  63 

1900 

1901 
W.  M.  I 


1.2 
3-7 
2.9 


2.2 
4-3 


2.5 
4.2 

3.9 


1.2 
3.7 


1.8 
3-8, 
3-4 


August. 


31 

3-9_ 

3.8 


31 
4.0 

3.9 


30 
3.6 

3.5 


2.0 

1.7 

2.8 

2.9  r, 

4.1 

3.9 

3.3 

3.5  J 

3.7 

3.5 1 

3-2  ! 

3.3  ! 

2.30 
390 

358 


9 

31 


1898 

3.5 

1900 

5.1 

I90I 

6.0 

W.  M. 

5-3 

September 


3.8  I 
4.7  ' 

4.5 


3.4 
4.6 

4.4 


31 
4.6 

4.7 


3.6  3-33 

4.7  4.88  I 

4-7_  _5j;29 J 

4.5       4.66 


12 
13 
30 


October. 


1898        2.6 

2.4 

2.6 

2.8 

2.4 

2.4    '■ 

1899        1.4 

1.8 

I.I 

1.2 

0.3 

0.8    . 

1900       50 

5.1 

4-7 

4.6 

5.2 

5-4 

1901        5.8 

5.7 

5.3 

5.1 

50 

4.6 

W.  M.      4.2 

4.2 

4.0 

3.9  i 

3.9 

3.9 

3.3 

0.2 

5.6 

4.2 


31 

3.6 

3-3 

2.8  < 

0.5 

0.7 

0.5 

0.6 

4.4 

3.8 

3-9 

4.1 

5.5 

5.7 

5.3 

5.3 

4.0 

4.1 

3.9 

3.8  i 

2.8 
1.4 

2.84 
0.88 

31 

8 

4.9 

!;  4.73 

31 

l-^_ 

.  Jj^V 

31 

41 

\\  4.00 

1898 

2.3 

1.8 

1.6 

1-7 

1.5  ' 

1899 

0.1 

0.9 

1.2 

0.6 

0.2 

1900 

5.2 

5-9 

5.0 

6.2 

6.9 

1901 

6.0 

5.8 
3.6 

3-5 

5.7 
3-6 

6.0  1 

Mean 

3.4 

3-7   . 

November. 


1.6 
0.8 
6.2 
6.1 


3-7    1; 


1.4 

1.6 

1.8 

1.9 

2.3 

0.8 

0.6 

0.4 

0.4 

0.6 

6.6 

5.5 

5.5 

6.3 

6.2 

5.9 

6.1 

6.1 

6.7 

6.1 

3.7 

3.5 

3-5 

3.8 

3.8 

.1.8 
0.6 

5.8 

__5:?_ 
3.5 


'  1.78 
I  0.60! 

5.94 
6.06 

3-6o  , 


30 
30 
30 
30 


December, 


1898 

1.7 

1.7 

2.2 

2.5 

2.0 

1.8 

*    2.0 

1.8 

1.8 

2.5 

1.7 

1.8 

1899 

0.6 

0.9 

0.5 

0.9 

0.7 

0.6 

0.9 

0.6 

0.3 

0.2 

0.4 

0.4 

1900 

4-9 

4.7 

4.8 

5.5 

4.0 

4.3 

4.4 

4.1 

5.4 

4.8 

4.6 

4.8 

I90I 

4.6 

4.8 

4.9  1 

51 

5-5 

5-5 

5.6 

4-7 

4-3 

5.0 

5.8 

4.6 

Mean 

2.9 

30 

31 

3-5 

3.1 

3.1 

3-2 

2.8 

2.9 

3.2 

3-2 

2.9 

1.96.;  31 

0.58  31 

4.691  31 

5031  31 


307 :. 
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When  the  weighted  means  are  plotted,  it  is  only  in  a  few  months, 
e.  g.  May  and  July,  that  a  regular  daily  period  appears. 

Taking  the  means  for  the  seasons  and  the  year,  we  get 


2h 

4»^ 

6h 

8h 

loh 

Noon' 

2h 

4^ 

6h 

8h 

I  oh 

Midt 

Mean 

Dec— Feb. 
March — May- 
June— Aug. 
Sept.— Nov. 

3a 

3-2 

3-3 
4-3 

3-4 
3-4 
3.6 

4.3 

3.2 
3-5 
3-6 

4.1 

3.7 
3.6 
3-5 
4.1 

3.2 
3.8 
3-4 
4.0 

3.4 
3.9 
3.8 

4.1    ' 

"3^8-^ 
3-75, 

3.5 
3.6 
3.9 
4.3 

3.3 
3.8 
3.9 
4.0 

3-3 
3.7 
3-9 
4.0 

3.3 
3.7 
3.7 
4.0 

3.2 
3-4 
3.6 
4.0 

3.2 
3.4 
3.6 
4.0 

3-33 

3.58 

3.65 

1  4.09 

Year 
Smoothed 

3-50 
3-54 

3-65 
3.60 

3.60 
3.64 

3.7a 
3.66 

3.60; 
3.68 

3.82 
3.80 

3.75 
3-77 

3.7a 
3.71 

3.67 
3.65 

3.55 
3.57 

3.52. 
3.52 

3.66 
3.66 

In  winter  and  autumn  there  is  no  appreciable  daily  period,  but  in 
spring  and  summer  there  is  a  decided  maximum  about,  or  some  hours 
after,  noon,  and  a  minimum  in  the  early  morning  hours. 

The  smoothed  numbers  for  the  mean  for  the  year  show  a  very 
regular  daily  period  with  a 

Minimum  0.30  a.  m.  of  3.52  metres  per  second 
Maximum  2.30  p.  m.   „   3.80      „         -        „ 
Range  0.28      „         -        „ 
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Counting  the  number  of  observed  Calms  for^ach  observation-hour 
and  month,  and  taking  the  means  for  each  hour  (weighted  for  July, 
August,  September  and  October),  we  get  the  following  Table. 


Jannary. 


Year 

ah 

4^ 

6h 

8h 

lob 

Noon 

ab 

A^ 

6b 

8b 

lob 

Midt 

iMean 

Days 

1899 

L3 

7 

9 

6 

3 

3 

4 

8 

8 

4 

7 

6 

6.4  j 

31 

1900 

31 

30 

39 

31 

a9 

30 

31 

31 

30 

30 

30 

30 

.  30.3 1 

3t 

1901 

5 

Jkl 

4 

8 

6 

7 

5 

6 

5 

8 

8 

7 

6.3 

31 

190a 

la 

14 

15 

14 

14 

14 

II 

13 

13 

13 

14 

II 

130 

3r 

Mean  , 

15.0 

14.5 

14-3 

14.7 

13.0 

13.5 

13.7 

14.3 

13-7 

13-8 

14.7 

13-5 

14.0 

Febmary. 


1899 

13 

7 

13 

II 

13 

9 

10 

10 

15 

13 

9 

la 

II.O 

aS 

1900 
I90I 

19 
9 

17 
8 

ao 
10 

31 
13 

23 
ID 

ao 
8 

1  30 
'  6 

31 

8 

33 
8 

33 
II 

33 

13 

so 

9      1 

ao.6{ 
9-3 

38 

190a 

14 
13.5 

13 
"ll.^ 

14 

10 

II 

8 

8 

II.O 

9 

10 

10 

10 

14 

10.8 

a8 

Mean 

14.0 

135 

14.0 

II-3 

I3.0 

13.8 

14.0 

13.3 

13.8 

13.9 1 

March. 


1899 

9 

14 

9 

5 

9 

7 

8 

13 

10 

8 

15 

13 

9.9   Sr 

1900 

36 

33 

36 

as 

38 

36 

38 

38 

37 

38 

37 

34   • 

36.8;  31 

I90I 

II 

II 

8 

8 

9 

8 

10 

10 

9 

10 

7 

6 

8.9   31 

190a 

8 

9 

6 

6 

II.O 

9 

13.8 

10 
iaT8~ 

II 

9 

II 

9 

la 
153 

II 
13.5 

93;!  31 

I^ean 

135 

14.0 

ia.3 

14.3 

14.8 

143 

13.8 

137 

ApHl. 


1899 

13 

13 

13 

II 

9 

8 

10 

10 

13 

9 

13 

II 

10.8 

30 

1900 

24 

as 

36 

37 

24 

24 

37 

24 

2S 

25 

2S 

24 

3S.O 

30 

I90I 

7 

II 

9 

II 

II 

8 

9 

6 

9 

6 

7 

7 

8.4 1 

30 

1903 

13 

13 

10 

Ms" 

13 

iS-3 

6 

la.S 

7  ; 
11.8 ! 

6 

7 

8 

7 

9 

8 

!  8.8' 
1  13.3 

30 

Mean 

13.8 

15.3 

13.0 

11.8 

135 

11.8 

13.S 

12.5 

1899 

II 

9 

II 

6 

4 

1900 

33 

23 

23 

33 

24 

a 

1901 

S 

5 

5 

6 

4 

1903 

II 

II 

8 
1 1.8 

9 
10.8 

6 
9-5 

Mean 

13.3 

1 3.0 

s 

24 

3 
6 


May. 

8 

I    ao 

il  7 


4 
17 

I 

4 


9.5 


6 

17 
3 
4 


7 
30 

3 

3 


8 

31 

3 

6 


9-8  I     6.5       7.5       7.81     9.3     I3.0 


II 

33 
8 

7 


7-5 

21.3  , 

4.0  I 

6.8 


31 
31 
31 
3t 


9.9 
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Jane. 


Year 

ah 

4^ 

6h 

8h 

loh 

Noon 

ab 

4^ 

6h 

8h 

loh 

Midt 

Mean 
7-1 

Days 

iB99 

9 

7 

5 

7 

4 

6 

7 

4 

10 

8 

9 

9 

1    ■ 
30 

1900 

27 

24 

33 

21 

24 

23 

20 

26 

17 

21 

20 

20 

22.2 

30 

1901 

4 

4 

4 

5 

8 

6 

5 

4 

2 

6 

2 

4 

4.5 

30 

1902 

13 

11 

19 

9 

4 

4 

3 

3 

2 

3 

7 

8 
10.3 

6.5 

1  30 

Mean 

130 

11.5 

II.O 

10.5 

lO.O 

9.8 

8.8 

9.3 

7.8 

9-5 

9-5 

10. 1 

1 

J"iy. 


1899 

5 

6 

7 

8 

5 

4 

5 

4 

6 

2 

4 

3 

4.9 1 

1900 

21 

22 

22 

18 

34 

20 

17 

10 

13 

15 

18 

20 

18.3 1 

I90I 

4 

4 

3 

3 

3 

2 

4 

3 

2 

2 

3 

4 

3.1  i 

1902 

5 

5 

7 

6 

6 

3 

2 

I 

2 

2 

3.3' 

W.  M. 

9.4 

9.9 

10.2 

9.0 

10.2 

7.9 

i  7-3 

5.1 

5-7 

5.6 

7.4  1 

8.1 

,  8.0 

34 

31 
31 

20 


Angust. 


1900  |665|553 

I90i_i   _^ I     6     I     2 I     3     I     7     I     7 

W.  M.  i     6.0 1     6.0 1     2.7  I     3.5  I     6.5  I     6.1 


5.3 1     6.1  I     5.5 1     5.2  I     6.1  I     6.3 


4-4         9 
5-8  ,    31 

5.4 ;'" 


September. 


1898 

r 

2 

2 

I 

3 

4 

2 

I 

2 

2 

2 

I 

'  1.9 

1900 

I 

0 

I 

r 

I 

0 

I 

0 

2 

2 

2 

I 

I.O 

1 901 

3 

6 

4 

4 

4 

5 

5 

6 

6 

4 

5 

5 

4.8 
1  3.3 

W.  M. 

2.1 

3.7 

2.9 

2.6 

3.1 

3.6 

1  3.4 

3-5 

4.2 

3.1 

3.6 

3.3 

12 

13 
30 


October. 


1898 

4 

8 

7 

7 

6 

10 

j  5 

6 

6 

7 

10 

9 

71 

1899 

7 

7 

8 

8 

8 

6 

1  8 

7 

7 

8 

7 

7 

7-3' 

1900 

5 

8 

9 

10 

5 

7 

'  7 

7 

10 

9 

10 

5 

7-7  . 

I90I 

6 

6 

6 

7 

7 

9 

9 

7 

7 

8 

8 

7 

7.3  1 

W.  M. 

5.3 

7-3 

7-4 

8.0 

6.2 

8.4 

71 

6.7 

7.7 

8.0 

9.1 

7.0 

73: 

31 

9 

31 
31 


November. 


1898 

18 

16 

17 

17 

16 

19 

17 

15 

17 

19 

14 

17 

1899 

37 

35 

34 

37 

28 

35 

33 

35 

37 

26 

26 

33 

1900 

4 

5 

6 

5 

5 

5 

4 

4 

7 

4 

2 

2 

I90I 

II 

10 

9 

10 

7 

6 

1  6 

9 

n 

9 

10 
13.0 

12 

Mean 

15.0 

14.0 

14.0 

14.8 

14.0 

13.8 

1  13.5 

13-3 

15.5 

14.5 

135  .; 

16.8  30 

355  30 

4-4  30 

9.2 !'  30 

14.0  ; 


December. 


1898 

17 

15 

13 

12 

13 

15   , 

12 

14 

15 

II 

II 

14 

'  13.5 

1899 

26 

26 

37 

26 

34 

26 

I-5 

35 

28 

39 

28 

28 

i  36.5 

1900 

9 

10 

7 

8 

10 

10 

II 

9 

7 

8 

8 

7 

8.7  1 

I90I 

12 

9 

12 

12 

13 

12 

1  9 

II 

13 

10 

8 

II 

ii.or 

Mean 

16.0 

15.0 

14.8 

14.5 

150 

158 

14-3 

14.8 

15.8 

14.5 

13.8 

15.0 

14.9 

31 

St 

31 
31 
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By  plotting  the  means,  we  find  a  regular  daily  period,  with  a  maxi- 
mum in  the  night  and  a  minimum  some  hours  after  noon,  only  from  April 
to  July.  The  means  for  the  seasons  (Dec— Febr.,  etc.)  and  for  the 
year  are 


2h 

4^ 

6h 

8h 

loh 

Noon 

Winter 

14.8 

13-5 

14.3 

14.2 

14.0 

135 

Spring 

13.2 

13.8 

ia.9 

12.2 

1 1.9 

11.4 

Summer 

9.5 

9.1 

8.0 

7.7 

8.9 

7.9 

Autumn 

7.4 

8.3 

8.1 

8.5 

7.8 

8.6 

Year 

ii.a 

ii.a 

10.8 

10.7 

10.6 

10.3 

Smoothed 

II. I 

II. I 

10.9 

10.7 

10.6 

10.3 

12.7 

12.4 

7-1 
7-7 

1 0.0 
1 0.0 


4^ 

6h 

8b 

lob 

Midt. 

13.7 

14.4 

13.1 

13-9 

14.1 

II.O 

1 1.8 

II. I 

12.7 

12.7 

6.8 

6.3 

6.8 

7.7 

8.2 

7.8 

9.1 

8.5 

8.6 

7-9 

9.8 

10.4 

9.9 

10.7 

10.7 

lO.O 

10. 1 

10.2 

10.5 

10.8 

The  numbers  for  the  year  give  a  regular  period.  The  smoothed 
numbers  give  a  maximum  at  3  a.  m.  and  a  minimum  at  3  p.  m.; 
range  11.1—10.0  =  1.1. 
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Year 

January 

February 

March 

April 

May 

June 

1899 

2.84 

2.a7 

2.53 

2.35 

3.29 

4.58 

1900 

0.07 

1.71 

0.83 

0.88 

1.44 

1.04 

1901 

6.79 

5.77 

5.63 

4-59 

5.58 

5-43 

1902 

4.31 

3-95 

6.43 

4.83 

4-53 

3.81 

Mean 

3.48 

3-43 

3.86 

3.16 

3-71 

3.71 

Sm. 

336 

3.55 

3.58 

3.47 

3.57 

369 

Year 

July 

August 

September 

October 

November 

December 

1898 

3-33 

2.84 

1.78 

1.96 

1899 

513 

0.96 

0.60 

0.58 

1900 

1. 6a 

2.30 

4.88 

4.73 

5-94 

4.69 

1901 

4-51 

390 

529 

527 

6.06 

5.03 

190a 

3.89 

Mean 

3.63 

3.58 

4.8a 

4.00 

3.60 

3-07 

Sm. 

3.63 

3.90 

4.30 

4.10 

3.57 

3-31 

The  smoothed  numbers  (Sm.)  give  an  annual  period  with  a  chief 
minimum  of  3.31  m.  p.  s.  in  December,  and  a  chief  maximum  of 
4.30  m.  p.  s.  in  September.  Range  0.99  m.  p.  s.  There  are  secondary 
minima  in  April  and  in  July,  and  secondary  maxima  in  March  and  in 
June.  The  mean  for  the  year  is  3.67  m.  p.  s.,  corresponding  to  the 
Beaufort  Scale  2.6. 

Smoothing  the  weighted  numbers  for  the  mean  monthly  frequency 
of  Calms  in  the  Table  on  pp.  230  &  231,  we  obtain  the  following  figures, 
showing  the  annual  period  of  the  frequency  of  Calms, 


January 

February 

March 

April 

May 

June 

38.5 

37.8 

38.2 

36.3 

31.6 

37.8    per  cent 

July 

August 

September 

October 

November 

December 

27.3 

a4.6 

21.3 

a8.a 

37.8 

39.9    per  cent 

Annual  Mean 32.4  per  cent 

Maximum  December     .     .    .  39.9      — 

Minimum  September    .     .    .  21.3       — 

Range 18.6      — 

The   annual    period  of  the  frequency  of  calms  is   very  nearly  the 
inverse  of  the  annual  period  for  the  velocity  of  the  wind. 
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It  appears  from  the  preceding  Tables  that  the  velocity  of  the  winds, 
and  the  frequency  of  calms,  have  varied  considerably  in  the  different 
years,  or,  as  a  closer  inspection  has  shown,  have  been  rather  different 
at  the  various  winter  quarters. 

This  is  shown  by  means  of  the  following  Table,  in  which  V  indi- 
cates the  mean  velocity  of  the  month,  W  the  prevailing  wind-direction, 
and  C  the  percentage  of  calms. 


Rice 

Strait 

C 

Havnefjord 

GaaseQord 

I 
W  C 

Gaasefjord  II 

y     IV 

V     IV   C 

V 

V      IV  C 

1898  Sept. 

3-27  N 

,r 

1899  Oct.     0.96  NE80 

1900  Sept.   4.87 

N  15 

1 90 1  Sept.   5.29  N  //• 

-     Oct. 

2.84  N 

9 

—    Nov.    0.60  SE  82 

-     Oct.     4.73 

N  ai 

—    Oct-     5.27   N  14 

-     Nov. 

/.7<y*N 

36 

—    Dec.    0.58  N    y^' 

—     Nov.    5.94 

N  13 

—     Nov.    6.06   N  27 

—     Dec. 

1.96  N 

32 

1900  Jan.     0.07*  S     96 

—     Dec.     4.69 

N  23 

-    Dec.    5.03   N  28 

1899  Jan. 

2.84  N 

14 

,   —    Feb.     1.7 1   NE71 

1 90 1  Jan.     6.79 

N  15 

1902  Jan.     4.21    N  25 

-     Feb. 

2.27  N 

32 

—    March  0.83  NE83 

-     Feb.     5.77 

N  24 

—     Eeb.     3.95   N  25 

—     March 

2.53  N 

22 

—    April  0.88  NE82 

—     March  5.63 

N  27 

-     March  6.48  SE19 

—     April 

2.35  N 

29 

—    May     1.44  SE68 

—     April   4.59 

N  22 

—     April   4.83   N  24 

-     May 

3-29  N 

20 

—    June    1.04  SE  69 

-     May     558 

N  10 

—     May     4.53   N  18 

—     June 

4.58  s 

20 

—    July     1.62  SE  58 

—    June    5.43 

N     p' 

—     June     s.sr  S  18 

-    July 

5.10  S\Vi8 

-    Aug.  2.48  S    47 

—    July     4-51 

N     / 

—    July     383   ^'  12 

—     Aug.    J. go* 

N  16 



Mean         2.98  21.8  i.ii  69.8  5.20        17.0  4.84        2c 

The  second  winter  quarlers,  the  Havnefjord,  is  remarkable  for  the 
low  velocity  of  its  wind,  the  great  number  of  calms,  and  the  prepon- 
derance of  southerly  or  south-easterly  winds.  These  winds  have  been 
prevalent  in  6  out  of  11  months,  while  northerly  or  north-easterly  winds 
prevail  only  during  5  months. 

At  the  other  wjnter  quarters,  northerly  winds  have  been  pre- 
valent in  almost  all  months.  The  velocity  of  the  wind  is  higher,  and 
the  frequency  of  calms  less,  than  at  Havnefjord. 
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The  number  of  days  in  the  different  years  and  months  on  which 
a  wind-velocity  of  15  metises  per  second  and  above  were  noted  at  the 
winter  quarters,  are 


Year 

Jan. 

j 

j    Feb. 

March 

April 

May 

June 

July 

Aug. 

Sept. 

Oct 

'  Nov. 

Dec. 

" 



1 

1" 
0 

i_  _ 

±    -. 

1898 

. 

. 

1 
I 

1 
0 

0 

1899 

0 

0 

0 

0 

I 

0 

0 

- 

1 

0 

0 

0 

1900 

0 

I 

0 

0 

0 

0 

0 

0 

0 

,   4 

1     3 

0 

1901 

7 

10 

6 

0 

3 

a 

0 

0 

3 

1    I 

1     6 

5 

190a 

6 

1      2 

10 

7 

I 

'     0 

0 

,     - 

t     - 

- 

,      - 

- 

Mean  I 


325       335       400;      1-75       i-asi      0-50      o 


i.oo|     1.85]     a.asi     1.35 


This  gives  for  the  year  20.35  days  with  winds  of  a  velocity  of,  or 
above,  15  m.  p.  s.  or  33.55  miles  an  hour  (8  Beaufort  Sc). 

The  second  winter  haven,  in  Havnefjord,  from  September,  1899,  to 
August,  1900,  had  only  one  case  of  high  wind,  namely,  the  3"^*^  February, 
1900,  when  at  6  p.  m.  the  wind  was  N,  15  m.  p.  s.  This  place,  as 
shown  above,  had  very  quiet  weather  in  all  seasons. 

The  Table  above  shows  that  there  is  a  well-defined  annual  period 
in  the  frequency  of  the  strong  winds.  The  maximum  is  in  the  winter 
and  the  beginning  of  spring  (March  4  days);  the  minimum  is  in  summer; 
while  July  and  August  have  no  strong  winds. 

The  distribution  of  the  strong  winds  is  shown  by  the  following 
Table,  which   gives  the  number  of  the  directions  noted  in  each  month. 


N 

NNE 

E 

ESE 

SE 

SSE 

S 

ssw 

SW 

NW 

NNW 

Sum 

■ 





January  .  . 

8 

I 

a 

5 

16 

February   . 

6 

I 

3 

I 

I 

a 

3 

17 

March  .  .  . 

4 

3 

3 

3 

I 

I 

3 

3 

ai 

April    .  .  . 

' 

5 

3 

8 

May  ...  . 

I 

a 

I 

a 

I 

7 

June  .... 

I 

I 

September 

! 

a 

a 

I 

5 

October  .  . 

1 

3 

3 

I 

I 

8 

November . 

1  4 

I 

I 

a 

3 

I 

I 

13 

December  . 

I 

!  33 

5 

I 
16 

6 

7 

3 

a 

a 

6 

Sum 

I 

8 

1 

15 

17 

loa 

Percentage 

1  aa.5 

4.9 

I.O 

7.8 

15.7 

5.9 

6.9 

3.9 

1.0 

14.7 

16.7 

100 

From  NE,  ENE,  WSW,  W  and  WNW,  no  strong  wind  occurred. 
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The  most  frequent  strong  winds  are  from  the  north  quadrant,  and 
North  preponderates  with  22.5  per  cent.  The  southerly  strong  winds 
have  their  maximum  at  SE,  with  15.7  per  cent.  Easterly  strong  winds 
are  rather  rare,  and  of  westerly  there  are  none. 

A  velocity  of  20  metres  per  second  has  been  observed  on  9  days, 
in  February,  March,  April,  September  and  October. 

Velocities  of  21  to  37  metres  per  second  were  measured  on  5  days, 
in  February,  March  and  September. 

The  greatest  velocity  of  the  wind  was  measured  on  the  25*^  March, 
1902.  From  midnight  to  4  p.  m.,  the  anemometer  indicated  over  22  m.p.s., 
and  for  6  a.  m.  the  journal  gives  as  much  as  36.4  as  the  reading,  or 
the  velocity  corredled  37.4  m.  p.  s.  (83.7  miles  an  hour.  Beaufort  Scale  12). 
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The   following   Tables   contain   four  columns   for   each  month  and 
for  each  even  hour: 

1  (Am.)  The  amount  of  Cloud,  o  indicating  clear  sky,  10  overcast. 

2  (Dir.)  The  direction   (from)  of  the  movement  of  the  clouds  (true.) 

3  (Fm.)  the  form  of  cloud. 

4  (Pr.)   Precipitation  in  the  form  of  Rain  (•),  Snow  (*),  Hail  (A), 

Fog  (s),  Haze  («^). 
The  exponent  ®  indicates  slight,  the  exponent  ^  strong  or  heavy. 
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AMOUNT  OF  CLOUD.     DAILY  PERIOD. 


The  following  Table  gives  the  monthly  means  of  the  amount  of 
cloud  at  the  bi-hourly  observations  at  the  winter  quarters,  the  (weighted) 
means  for  the  months,  the  number  of  observation-days,  and  the  (weighted) 
means  of  all  observations  in  the  various  years,  for  each  alternate  even 
hour. 


January. 


Year 

ab 

1 

4»» 

6h 

1 

8b 

iol» 

Noon 

^bl,h 

6U 

8h 

loh 

Midt 

Mean 

Days 

1 
lilt 

0.7; 
2.4 
1.4 
0.8 

1.3 

I.O 

a.7 
I.a 
1.4 
1.6 

1          1 
1.0     a.4     a.  I 

3-2  ,  3.0  1  3-9 
i.i      1.6     a.3 
I.a     0.7  1   1.3 

1.6     1.9!  a.4 

a.4 
3.8 
a.o 
1.8 

2.5 

a.3.    1.7 
3-9     2.9 
a.8  !  a.9 
1.7     1.6 

2.7  1  2.3 

1.3 
a.6 

19 
1.0 

a.o 

2.4 
1.4 

I.I 
a.  I 

2.5 
i.o 

0.8 
a.a 
a.o 
0.7 

1-45 
3.90 
a.oo 

1.33 

3» 
31 
31 
31 

Mean 

1.7  ,   1.8 

1.4 

1.89 

February. 

fill! 

3.9 
5.4 
3-3 
a.  I 

3.4 

1.9 
50 
30 
a.o 

3.0 

1.9     3.2     3.3 
5.9     6.8     6.8 
2.9     4.3     4.2 
2.2     3-4  1  3.4 
3-2  1   4-4  1  4-4 

31 
6.6 

3.7 
3.1 
4.1 

'  3.3  ■  3.4 

;   6.4  1    6.1 

;  3.6    4.3 
1  3.0     3-4 

41  1  4.3 

March. 

2.5     1-9 
5.9     4.9 
3.9     3.7 
3-5     3.0 
3.91  3-4 

1-5 

3-6 
3.8 

3.1 

a.  I 
4.9 
3.1 

3.1 
3.1       , 

i     a.58 

3.63 
2.83 

i     370 

i      38 

1      28 

38 

38 

1 

lilt 

0.8 
a.a 
a.9 
_2.^ 
a.a 

0.6 
3.1 
3-4 
a.8 

a.5 

I.a  j  a.8     a.8 
3.al  3.8     3.a 
3-5  1  4.0  1  3.9 
3.6     4.0  '  4.3 

3.9  1  3.6  i  3.5 

2.3 
3-5 
4.0 

3.9 
3.4 

'  2.3  1  3-2 

3.6   3.4 

4-2  1   4.3 

1 4.4  '■  4.5 

1  3.6  ,  3-8 

3-4 
3.1 
3-7 
4.8 

1.9 
a.8 
30 
3.8 

1.3 

3.8 

3.9 
3-7 
2.7 

1.0 
3.1 
3.7 
3.3 
2.3 

1.97 
3-OI 
3.54 
3.81 

31 

31 

31 

i      31 

Mean 

3.7  1  2.9 

3.09 

1 

April. 

III! 

5.3 
4.8 
4.0 
4.0 

1  4-5 

4.6 

5.2 
4.a 
3.8 
4.4 

4.3 
4-9 
4-4 
41 

4.7  i  4.9 

4.8  ;  4.7 
4.3     3.8 
4.8     4.9 

5.2 
4.9 
4.4 
4-7 
4.8 

5.0  1  50 
4.9  1  4.7 
4.0    3.8 

4.7  1  4.4 

1  4.6  1  4.5 

5.6 
4.7 

4.3 

4.6 

5.6 
5.0 
4.3 
5.1 

5.3 
4.5 
4.8 
5.2 
4-9 

4.9 
4.3 
4.3 
4.5 
4.5 

'     5.03 

4.77 
4.31 

4.57 

1     4.67 

30 
30 

1      30 

Mean 

4.5  i  4.7  1  4-6 

4.8  I  5.0 

1 

May. 

1899 
1900 
1901 
190a 

4.a 
6.5 
7.3 
5-3 
,  5.8 

4-1 
6.6 

7.1 
4.9 
5.7 

4.1 
6.4 
7.4 
4-7 
5.6 

4.1 
6.5 
7.6 

4:5 
5-7 

4-7 
6.1 

7.4 
4-5 

4-5 
5.7 
7.6 
4.8 

i    3-® 
1    6.a 

1  7.3 

'   5-2 

3.6 
6.4 

7-1 

5.4 

3-4 

6.3 

6.9 
4.9 

5.4 

3.8 
6.3 
7.0 

5.4 
5.6 

4.3 
6.8 
7-3 
5.2 

3-9 
6.6 
7.0 
5.5 

'     4.03 
6.36 
7.34 
4.99 

!    31 

.    31 

31 

31 

Mean 

5.7 

5.7 

II  5.6 

5-9 

5-7 

i     5.65 
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June. 


Year 

2h 

4b      6b 

8b 

lob 

Noon 

ah 

4l> 

6h      8b  j  lob 

Midt. 

1! 

t    Mean 

i' 

1 
Days 

1899 
1900 
1901 
190a 

4.1 
6.9 
7.8 
5.4 

4.3     4.8 
5.9     6.6 
8.1     8.0 

5.7     5-5 

4.2 
6.5 

7.4 
5-7 

4.6 
6.7 
8.0 

5.3 

4-3 
6.1 

7.3 
5.5 

'  4.2 
6.3 
7.5 
5.5 

— 

4.7 
6.6 

8.3 
5.0 

1 

4.8  1   5.1 

6.9  1   7.0 
7.8  ,  8.0 
5.2  '   5.5 
6.2     6.4 

4-9 
7-1 
7.6 
5.1 
6.2 

4.7 
7.3 
7.9 
5-3 

6.3 

'     4.56 
6.66 
:     7.8r 
!    5.38 
1     6.10 

30 
30 
30 
30 

Mean 

6.0 

6.0     6.2 

6.0 

6.1 

5.8 

5.9 

6.1 

1899 

6.3 

6.7 

1900 

7.2 

7-4 

1901 

7.9 

8.1 

1902 

2.0 

1.9 

W.  M. 

6.2 

6.4 

6.5 

7-5 
8.1 

1-9 


6.5 


6.6 

7.2 
8.5 
1.3 


7.0  7.0 

7.1  ,  7.2 

8.2  1  8.3 
2.0 1  2.0 


6.3  I  6.4  i     6.4 


July. 


6.0 

6.1 

6.8 

6.7 

7.7 

7-9 

1  2.2 

2.2 

I5.9 

6.1 1 

1900 
I90I 


Angnst. 


5-5 
8.1 

5-5     5.9 
7.9     8.1 

6.7 

7-7 

5-5 
7.6 

7.1       7.7     6.5 
8.1       7.8     8.4 

7.7  1 

7.5     7-8 

7.7 

7.3 

8.1    Ij  8.0,  8.1  1 

5.8 

8.3 

8.0  I  7.5 


5.4 

8.2 


5.6        5-4 
8.6        8^3^ 

7.9  i       7-9 


6.02 
8.00 

7-79 


9 

31 


1898 
1900 
1901 


5.9  I  5.8 
9.2  I  8.8 
6.7     7.8 


W.  M.  i  7.2  I   7.5 


6.0 
8.8 

7.7 


7.6 


5.5 
7.2 
7.1 


7.2 


5.6, 
7.5  I 
6.4 


September. 


5.8 

7.9 
6.2 


6.5  I    6.4 


1 5.6 
8.0 

6.2 

5.9 
8.0 

5-9 

6.2 
8.6 
6.7 

li  6.5 

6.5 

7.1 

4.6 

5.4 

4.8 

5.54    1 

12 

8.1 

7-9 

9.1 

8.20 

29 

7.3 

7-5 

7.5 

6.86    1 

30 

6.9  I   7-1  i       7.3 


6.94 


October. 


1898 

6.2 

6.4 

6.5 

7.0 

7.0 

6.6 

7.2 

7.1 

6.6 

5.9 

5.7 

5.3 

■     6.46    ' 

1899 

4.4 

3.9 

3.6 

3.6 

4.1 

4.9 

5.3 

5.0 

3-7 

2.7 

3-3 

3-3 

;    398 

1900 

6.8 

7.1 

6.6 

7.8 

7.8 

7.7 

7.4 

7.1 

7.1  '   7.3 

7.2 

6.7 

1      7.22 

1901 

6.0 

6.3 

6.5 

6.7 

6.7 
6.9 

6.7 

7-4 

6.8 
6.9 

6.4  '  5.7  !  5.9 

6.4  ;  6.0  1  5.9 

5-7 

6.41 

W.  M. 

6.2 

6.4 

6.3 

6.8 

6.8 

1  7.2 

1     6.46    1 

31 

9 
31 
31 


November. 


1898 

2.6 

2.7 

2.8 

3.2 

4.8 

4.1 

4.1 

3.1 

2.3 

2.7 

2.4 

2.0 

1899 

2.3 

3-3 

2.8 

3.4 

3.5 

3.6 

3.4 

3.1 

2.4 

2.9 

2.9 

2.1     1 

1900 

2.9 

2.5 

2.1 

3.5 

3-7 

4.8 

4.2 

3.3 

3.1 

3.6 

3.6 

2.9 

I90I 

2.8 

2.8 

3-3 

4.3 

4.4 

43    i 

4.2 

4.0 

3.0 

3.0     2.9 

3.2 

Mean 

2.6 

2.8 

2.7 

3.5 

4.1 

4.2    t 

4.0 

3.4 

2.7 

3.0 

2.9 

2.5     1 

3.07 
2.97 

3-35 
352 

3.23 


30 
30 
30 
30 


December. 


1898 

I.O 

1.0 

0.9 

1.7 

1.7 

2.1 

1.5 

1.0     0.6 

I.I 

1899 

3.0  I  2.6 

3.1 

2.9 

3.3 

4.6 

4.0 

3.0     2.6  1  3.7 

1900 

2.9 

2.4 

1-7 

1.9 

2.6 

2.5 

2.2 

1.9     2.1 

2.6 

I90I 

4.0 

2.7 

4.4  ^  3.7 
2.6  1   2.4 

3-4 

4.7 

4.6 

4.8 

4.0  '   4.5 

4.3 

Mean 

2.5 

3.1 

3.4 

3-1 

2.5  1  2.4  1  2.9  1 

1.4 

1.2 

1     1.27 

31 

4.1 

3-3 

3.35 

31 

2.3. 

2.7 

2.32 

31 

4.2  1 

4-3 

423 

31 

3.0  j 

2.9 

2.79 
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The  numbers  in  the  last  row  for  each  month  indicate  the  daily  period 
of  the  amount  of  cloud.  It  will  be  seen,  Ihat  the  months  October  to 
March  have  a  well-defined  regular  daily  period  with  a  maximum  about 
2  p.  m.  and  a  minimum  in  the  night.  The  months  April  to  September 
do  not  show  any  appreciable  or  regular  period.  Taking  the  means  for 
the  meteorological  seasons,  we  get  the  following  results: 


all 

A^ 

6h 

8h 

loh 

Noon 

Winter    .  .  . 

a.6 

2.4 

2.4 

a-9 

3.3 

3.3 

Spring.  .  .  . 

4.2 

42 

4.3 

4.7 

4.6 

4.6 

Summer  .  .  . 

6.7 

6.4 

6.7 

6.7 

6.7 

6.7 

Autumn  .  .  . 

5-4 

5.5 

5.6 

5.7 

5.8 

5.8 

Oct.— March 

31 

3.2 

3.a 

3.8 

4.0 

4.1 

Apr.— Sept. 

6.2 

6.3 

4.7 

6.3 
4.8 

6.3 
50 

6.1 
5.1 

6.3 

Year 

4.7 

5.1 

6U    I    8H       io»»       Midt 


3-3 
4.6 
6.8 
5.7 


3.0 
4.6 
6.8 
5-5 


a.7  : 

4.6  I 

6.8  I 
5-3 


a. 7  !    a.6 

4.5  4.5 

6.8  6.8 

5-3  5.3 


4.1       3-9 

6.1       6.1 


5.1 


50 


3-5       3-3       3.2 
6.p  I    6.3       6.4 


4.9       4.8 


4.8 


By  smoothing  the.se  numbers,  we  have. 


Minimum 


Maximum 


Range 


Winter  . 
Spring  . 
Summer. 
Autumn . 


Oct.— March  . 
Apr.— Sept.    . 


4     a.  m.  a.4 

Noon 

3.3 

0.9 

3     a.  m.  4.a 

10  a.  m. 

4.6 

0.4 

4     a.  m.  6.6 

10  p.  m. 

6.8 

o.a 

Midt.        5.2 

I  p.m. 

5.8 

0.6 

Year 


I.I 
0-3 


0.4 


a.5 


6.4 


4-7 


The  winier  months,  with  the  relatively  clear  sky,  have  the  greatest 
daily  range,  and  the  summer  months,  with  the  heavier  amount  of  cloud, 
have  a  very  small  daily  range.  In  all  seasons  the  sky  is  more  cloudy 
during  the  day  than  during  the  night.  The  maximum  for  the  year  falls 
at  noon,  the  minimum  at  midnight. 
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January 

February 

March 

April 

May 

June 

1899 

1900 
I90I 
190a 

1.45 
a.90 
a.(X> 
i.aa 

3.58 

5-77 
363 
».83 

1.97 
3.01 
3.54 
3.81 

5.03 

4.77 

4.31 

4-57 

4.03 
6.36 
7.34 
4.99 

4.56 
6.66 
7.8i 
5.38 

Mean 

1.89 

3.70 

3.09        I 

4.67 

5.65 

6.10 

Smoothed 

3.57 

3.10 

3.64 

4.53 

5.53 

6.05 

July 

August 

September 

October 

November 

December 

1898 
1899 

1900 
1901 
190a 

[6.90I 
7.01 
8.00 
[347] 

[7.91] 
[7.83I 
800 

;[7.63] 

[4.87] 
[9.10] 
[8.38J 
6.86 

6.46 

[3.51] 

7.33 
641 

3.07 
3.97 

3.35 
353 

1.33 
3.35 
a.33 

4.33 

Mean 

6.35 

7.84 

7.28 

5.90 

3.33 

a.8i 

Smoothed 

6.66 

7.33 

7.08 

5.58 

3.79 

a.68 

The  figures  in  brackets  have  been  computed  from  the  combined 
observations  made  at  the  winter  quarters  and  on  board  the  Fram  under 
way  in  the  neighbourhood  of  the  winter  quarters. 

The  smoothed  numbers  give: 

Mean  annual  Amount  of  Qoud 4.88 

Minimum  in  January 2.57 

Maximum  in  August 7.33 

Annual  Range 4.76 

From  November  to  April  the  amount  of  cloud  is  below  the  mean 
for  the  year,  from  May  to  October  it  is  above.  The  winter  months  are 
remarkably  clear,  the  cloudiness  hardly  reaching  3. 
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The  following  Table  shows  the  number  of  clear  days  (c)  (mean 
daily  amount  of  cloud  less  than  2),  and  the  number  of  overcast  days  (o) 
(amount  of  cloud  upwards  of  8).  July  to  October  completed  by  means 
of  the  observations  on  board  ship. 


January      '     February 


1899 
1900 
1901 
1902 


I 


c 
I  20 

I  ^'^ 
I  21 

I  22 


Mc 


0 

c 

0 

14 

4 

5 

I 

II 

0 

18 

1.3 

12.0 

o 
o 

II 
4 
4 

4.8 


March 

April 

May 

June 

c              0 
20             I 
17              3 
II              4 
II              3 

c              0 

7  6 
10             7 

9             5 

8  5 

c              0 

II             5 
6            16 

4            17 
9             9 

c             0 
10            10 
5           16 
I            18 
8             8 

14.8       2.8 

8.5         5.8 

7.5       1 1-8 

6.0       13.0 

July 

August 

September 

October 

November 

December 

1898 

1899 
1900 
1901 
1902 

c            0 

1  14 
4           18 

2  19 

12                5 

c             0 

I            18 

0  20 

1  19 

c             0 
9           10 
0           24 
0           20 
3           II 

c             0 

4            14 

17              6 

0            14 

4            13 

c            0 

14            3 
17            3 

13  a 

14  3 

c            0 
24            0 

13            a 

20            3 

8            6 

Mean 

4.8     14.0 

0.7       19.0 

3.0       16.3 

6.3       1 1.7 

14.5         a.8 

16.2         2.8 

The  means  for  July,  August,  September  and  October  are  weighted 
means. 

By  smoothing  the  means,  and  counting  the  days  with  a  mixed 
amount  of  cloud  (2—8),  we  have  the  number  of  clear,  mixed  and  over- 
cast days. 


Clear 

Mixed 

Overcast 

Total 

! 

January  .    .        i         1 7.  i 

1 1.4 

2.5 

31 

February 

.    '         14.7 

9.9 

3.4 

28 

March 

12-5 

14.4 

4.1 

31 

April  .    . 

9.8 

13-7 

6.5 

30 

May    .    . 

7-4 

130 

10.6 

31 

June    . 

6.1 

II.O 

12.9 

30 

July        . 

4.1 

11.9 

15.0 

31 

August    . 

2.3 

1 1.6 

17.1 

31 

September 

31 

II. I 

15.8 

30 

October  . 

;        7-5 

12.9 

10.6 

31 

November 

1        12.9 

12.1 

5.0 

30 

December 

-    - 

1         16.7 

1 1.9 

2.4 

31 

Year  .    . 

1 14.2 

144.9 

105.9 

1      365 

The  number  of  dear  days  has  a  maximum  in  January  and  a  mi- 
nimum in  August. 
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The  number  of  overcast  days   has  a  maximum    in    August  and  a 
minimum  in  December. 

The  average  of  the  mixed  days  is  12  per  month. 

The  year  has  1 14  clear  days,  145  mixed  days  and  106  overcast  days. 

The  winter  is  the  clear  season,  the  summer  the  cloudy  season. 
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CLOUD-MOTION. 

By  counting  the  number  of  cases  in  which  direction  of  the  motion 
of  the  lower  clouds  (stralo-cumulus,  nimbus,  cumulus,  cumulo-nimbus 
and  stratus)  has  been  noted,  and  reducing  the  numbers  to  the  8  direc- 
tions from  which  the  clouds  come,  we  obtain  the  following  Table. 


NE 


January j      8.5  !       1.5  '  5 

February j     15  I      4.5  I  3 

March '     16.5  I      8  6 

April ,15  1      7      I  6 

May '87  ^  26.5  I  23 

June        58.5  I  17-5  '  ao 

July 39.5  I  24-5  '  14 

August 18  I  11.5  i  7 

September 68  17.5  16.5 

October 77  |  14.5  8.5 

November 20            9      I  9 

December  .    .        ...  o  1      2  0.5 

Year 421  ,  144  118.5 


SE 

S 

sw 

1 
W 

NW 

Total 

1.5 

2 

0.5 

2 

6      1 

27 

ia.5 

14 

5 

I      i 

3 

58 

4 

10 

6 

2 

0.5 

51 

13 

B8.0 

26 

4.5  ' 

3 

113 

13.5 

i^r 

i6.5 

9 

5.5 

224 

32.5 

83.5 

32-5 

20.5 

12 

277 

22 

62 

9 

15 

36 

222 

$1.5 

14.5 

6.5 

0 

4 

93 

13 

12 

0 

I 

29 

157 

7 

32.5 

5.5 

4 

2 

151 

3     ■ 

13 

2.5 

3.5 

I 

61 

2.5 

I 

I 

0 

•  2 

9 

156      326 


62.5      104 


1443 


Cloud-motion  from  the  north  prevails  in  seven  months,  and  from 
the  south  or  south-east  in  Ihree  monlhs.  The  least  frequent  motion  is 
from  north-west  and  from  east.  There  are  generally  two  maxima  of 
frequency,  one  from  the  north  and  one  from  the  south  or  south-east 
On  comparing  the  motion  of  the  lower  clouds  with  'the  wind,  we  have 
the  following  principal  and  secondary  maxima. 


January 
February 
March 
April  .    . 
May     .    . 
June    .    . 
July     .    . 
August    . 
September 
October  . 
November 
December 


Highest 

Maximum 

Lowest  Maximum 

Cloud 

j     Wind 

Cloud 

Wind 

N 

N 

E 

1         S 

N 

'        N 

S 

S 

N 

,         N 

S 

S 

ssw 

1        N 

N 

S 

N 

1        N 

S 

S 

S 

'         S 

N 

N 

S 

N 

N 

S 

SE 

t        N 

N 

S 

N 

N 



1       s 

N 

N 

S 

s 

N 

N 

S 

s 

SE 

N 

NW 

s 
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The  prevalent  direction  of  the  lower  clouds  and  of  the  wind  is  the 
same  in  8  months.  In  the  other  4  months,  April,  July,  August  and 
December,  the  prevalent  direction  of  wind  is  the  same  as  the  most  pre- 
valent direction  but  one  of  the  motion  of  the  lower  clouds. 

The  directions  of  the  motion  of  the  higher  clouds  (cirrus,  cirro- 
stratus)  and  the  frequency  with  which  they  occur,  are  shown  in  the 
following  Table  in  the  same  manner  as  above. 


January  .  . 
February  . 
March  .  . 
April  .  .  . 
May  .  .  , 
June  .  .  . 
July  .  .  . 
Aug^ust  .  . 
September . 
October  .  . 
November  . 
December  . 


Winter  . 
Spring  . 
Summer 
Autumn . 


NE 


t 

8     I 
95 
15 

92 

27-5! 
30 
a 

24 

17 
4.5 

22     I 
46.5 
59.5 
45-5 


E 

SE 

S 

SW 

w 

NW 

— ^^.- 

• 

-r^ 

^  ^ 

^ 

12 

3 

I 

0 

0 

2 

1   8 

3 

12 

I 

I 

0 

9 

31-5 

10 

8 

I      I 
3 

5     , 
7.5 
2 


Year 173.5 


4 
53-5; 
19     , 
15.5 

92     I 


8 
13.5 

33 

6 

5 
5 
9 
8 

3 
3 


16 


7 

8.5, 
3     I 
5.5 
5     ' 
3 
II 

2     I 
o 


23  6 

44.5  j      18.5 


13.5 
15 


7.5 
295 

9 

14.5 
42 

4 

I 

9 
8 


1.5 
195 
ai.5 
14 

8 


0.5 
o 


-   — 

^3 

I 

46 

43.5 

60.5, 

24 

18 

0.5 

I 

5 
20.5 
12.5 
10 

o 

o 

I       ! 
5.5 


'     2.5 
2 

4.5 
10 

8 
3 
5 


Total 


27 

35 

46 

106 

135 

100 

116 

20 

53 
44 
33 


2 

° 

12 

3 

2 

74 

26.5 

9 

287 

22.5 

21 

236 

6.5 

9 

130 

103.5       53     '    1375  I     68  58.5  j     41 


727 


The  higher  clouds  move  in  all  directions. 
The  prevalent  directions  are 

in  winter  from  N  and  NE, 

in  spring  from  NE  and  SSW, 

in  summer  from  N  and  S, 

in  autumn  from  N. 
The  prevalent  directions  for  the  whole  year  are  N  and  S. 
from  SE  and  NW  is  relatively  rare. 


Motion 
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PROBABILITY  OF  PRECIPITATION.     DAILY  PERIOD. 

The  fourth  column  under  each  alternate  hour  in  the  Tables  on  pp. 
238—327  shows  the  kind  .of  precipitation  occurring  at  the  moment  of 
observation:  rain  (•),  snow  (:|c),  sleet  (m^).  hail  {^)  and  fog  (=).  The 
following  Table  shows  for  each  month,  each  observation-hour,  and  each 
year,  the  number  of  cases  in  which  rain,  snow,  sleet  or  hail  have 
been  observed.  To  the  right  the  column  Total  gives  the  sum  of  the 
12  numbers  for  each  year,  and  the  column  Days  the  numbers  of 
days  of  observation.  The  last  row  but  one  gives  the  sum-total  of 
numbers  for  each  observation-hour,  these  sums,  or  total  numbers  of 
cases  of  precipitation  observed,  divided  by  the  total  number  of  observa- 
tions made  being  the  Probability  of  precipitation,  expressed  in  the  last 
row  for  each  month  as  percentages,  and  headed  p.  c.  The  mean  for 
the  month  stands  in  the  same  row  under  Total. 


Sum 
p.c. 


Jannary. 


ah 

i^ 

6h 

8h 

lo'ij  N 

=b 

4** 

6b 

8h 

loh 

M 

Total 

Days 

1899 

!  0 

I 

0 

4 

I   0 

0 

X 

0 

0 

0  ) 

0 

7 

31 

1900 

6 

5 

3 

0 

3    I 

3 

3 

5 

3 

3  > 

I 

35 

31 

I90I 

1  ® 

I 

I 

3 

I    I 

I 

I 

0 

I 

»  1 

0 

10 

31 

1903 

0 

0 

0 

0 

0  ■  0 

0 

0 

0 

0 

0  I 

0 

0 

31 

o        7         4         6l5|2        4         5         5        4'3         I 
4.8     5.7,  3.3,   4.8     4.0,    1.6     3.21  4.0     4.0    ^3.3,  3.4.  0.8 


53 
3-5 


134 


Fcbmary. 


1899 

0 

0 

0  1  0 

0 

0 

0  '  0  ■ 

I  '  I  ' 

I 

0  ! 

3 

38 

1900 

7 

5 

a  '   4 

0 

3 

3:41 

3 1  4 

3 

5 

42 

a8 

I90I 

4 

3 

0    I 

I 

4 

23, 

3  3 ' 

4 

3 

31 

38 

1903 

'  3  1 

3 

5    3 

3 

4 

4  1   4  ' 

3  2 

I 

3 

36 

38 

^iim 

»3  1 

11 

7    8 

4 

II 

9   II 

10  10 

8 

10 

112 

113 

p.c. 

1 1.6 

9.9 

6.3  71 

3-6 

9.9 

8.0  9.9 

March. 

8.9  8.9 

7.1 

8.9. 

8.3 

1899 

I 

0 

0  1  0 

0 

I 

0   I  ■ 

0 1  ^  ' 

a 

3 

10 

3> 

1900 

I 

3 

I 

3 

0   I 

3  ;  3 

I 

I 

13 

31 

1901 

2 

I 

I    3 

I 

I 

3  i  2 , 

5   4 

5 

4 

31 

31 

1902 

I  . 

0 

I    I 

I 

3 

0  0 ' 

3     3 

I 

3 

14 

3' 

Sum 

5 

3 

3  1   4 

3 

7 

3 1  4 

9    9 

9 

9 

68 

124 

p.c. 


4.0    2.4 1  2.4    3.2    2.4    5.7    2.4 1  3.2    7.3    7.3 .  7.3  j  7.3 


4.6 
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April. 


all      4h 

6b      8b 

loh 

N 

2b 

4b      6b 

ah 

lob 

M 

Total 

Days 

1899 

4   ;     5   '     4        6        3 

~6~ 

5        3        6 

5        6 

1~ 

60 

30 

1900 

5  '     5        5        7   1     6  , 

4 

6        6        6 

6 

4 

2  1 

62      1 

30 

I90I 

440 

2  ,     2 

0 

2 

3  i     2 

4 

5 

3 

31 

30 

1902 

3        4        3 

7   1     6 

I 

3 

0  1      I 

4 

6 

5 

43 

30 

Sum 

16      18  1    12 

22  1   17   1 

I J 

16 

12      15  1   19  1  21 

17  1 

196 

120 

p.c. 

13-3  150 

lO.O 

18.3 

1  14.2. 

9-3 

13.3 

lo.o   12.5 

158 

17.5 

14.2, 

13.6   : 

May. 


1899 

2 

I 

1900 

7 

5 

I90I 

1     7 

7 

1902 

Sum 

'  „4 
20 

5 
18 

p.c. 

i6.i 

M-5 

2  1 

3 

2 

3 

2    1       2 

3 

2 

4 

2 

28 

7   1 

9 

9  1 

8 

10  1     6  1 

9 

8 

6 

6 

90 

9 

10 

II    ' 

8  1 

9        9  , 

9 

8 

6 

8  1 

101 

5  1 

4 

5 

5  : 

6        8 

6 

5 

4 

5 

62 

23  1 

26 

27   1 

24 

27       25 

27 

23 

20 

21    i 

281 

18.5' 

20.9 

21.81 

19.3 

21.8  20.21 

21.8 

18.5 

16.1 

I7.c^ 

18.8 

31 
31 
31 

124 


June. 


1899 
1900 
1901 
1902 
Sum 
p.c. 


18   17  j  17 


3  2 

7  I  6 

6  I  5 

o  I  3 


16  I  16  I  16   21  ,  23  i  16  ]  19   17  j  18 


15.0  14.2I  14.2  13.3I  13.3;  13.3  17.51  19.2;  13.31  158  14.2;  15.0   14.9 


8  I 
2 


38 
78 

74 

24_ 

214 


30 
30 
30 

3° 
120 


July. 


1899 

3 

1900 

6 

1901 

5 

1902 
Sum 

0 

14 

p.c. 

13.2 

4 
8 

7 

19 


4 
6 
8 
o 
18 


i8.o{  17.0 


2 
10 

7 
o 


4 
7 
5 
o 

16 


3 

6 

o 

10 


19  j  18 
18.0'  17.0  15.1  9.9  13.2  13.2  14.1 


3 
5 
6 
o 

14 


3 

4 

3 

3    1 

5 

5 

3 

3 

6 

6 

4 

4 

0 

0 

0 

0 

4 

15 

10 

10 

3-2 

14.1 

9.9 

9.9 

38 
69 
70 

o 


177 
13.9 


23 
31 
31 

21 
106 


August. 


1900 
1901 


Sum 
p.c. 


I 

5  i 


I  1  o 

5  '  5 

"6  I  5 


I      6 

3  54_ 

4  60 


12.5J  15.0I  12.5  17.5!  15.0  lo.o  lo.O;  15.0  12,5  12.5  7.5  ■  lo.o   12.5 


9 
40 


September. 


1898 
1900 
1901 


Sum 
p.c. 


I 

I 

0 

0 

2 

0  ' 

I 

I 

6 

5 

3 

4 

2 

6 

7 

4 

3 

5 

7 

6 

4 

4 

5 

6 

10 

II 

10 

10   1 

8 

10 

13 

11 

16. 1 

17.8 

16.1 

16.  r 

12.9 

16. 1 

21.0 

n.8 

I    i 

0 

0 

0 

5| 
9 

4 
6 

3 

5 

5 
4 

15 
24.2 

10 
16.1 

8 
12.9 

9 

145 

5:    i 

64 

12 
20 
30 

125 
16.8 

62 

October. 


1898 
1899 
1900 
1901 
Sum 
p.c. 


7 
2 
6 

_5_ 
20 


8 

I 
3 

15 


7 
I 
8 
5 
21 


Ii 


19.6  14.7  13.7  2o.6|  20.6 


7 
I 

II 
4 

23 


5 

2 

5 

4 

16 


^   I 

I      ; 

5  I 
4   I 
15 


5 

5 

I 

0 

8 

10 

8 

4 

19 


7 
2 

7  I' 
5  ! 
21 


22.5  15.7'  14.7I  15.7I  21.6  18.6,  20.6 


71 

14 

88 

_5o 

223 

18.2 


31 

9 

31 

31 

102 
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November. 


1898 
1899 
1900 
1901 
Sum 
p.  c. 


1 

4^^ 

6h 

8h 

loh 

N 

2b 

4^^ 

eh 

8b 

lob 

M    ' 

1 

Total 

Days 

I 

0 

I 

3 

5 

2 

I 

2 

2 

3 

3 

I 

24 

30 

0 

2 

3 

3 

2 

I 

I 

2 

I 

3 

3 

2  1 

33 

30 

I 

0 

2 

I 

0 

I 

0 

I 

3 

3 

5 

I 

18 

30 

I 

3 

5 

4 
10 

5 
12 

3 
10 

2 

6 

I 

2 
7 

2 

_3_ 

12 

0 

3 

29 

30 

3 

i     3 

8 

II 

7 

94 

120 

2.5 

4.2 

8.3 

1 0.0 

8.3 

5.0 

1  a.5 

5.8 

6.7 

1 0.0 

9.3 

5.8 

6.5 

December. 


1898 

0 

1899 

4 

1900 

0 

I90I 

4 

Sum 

8 

p.  c. 

6.5 

o 

3 
2 

5_ 
10 


1   "" 

0 

I 

I 

0 

0 

0 

0 

0 

0 

2 

31 

4 

3 

2 

2 

2 

2 

2 

2 

3 

4 

33      1 

31 

I 

I 

I 

2 

2 

I 

2 

0 

3 

I 

16 

31 

.   5 

4 

4 

3 

4 

5 

7 

4 

4 

3 

5a      1 

31 

10 

8 

8 

8 

,     8 

8 

II 

6 

10 

8 

103      1 

124 

8.1 

6.5 

6.5 

6.5 

;6.5 

6.5 

8.9 

4.8 

8.1 

6.5 

6.9 

As  they  stand,  the  numbers  indicating  the  probability  of  precipita- 
tion (p.  c.)  for  each  even  hour  in  the  various  months,  do  not  show  any 
regular  daily  period.  The  period  of  4  years'  observations  seems  to  be 
too  short  to  obtain  a  definite  result  for  a  single  month.  By  taking  the 
means  for  the  seasons  and  for  the  year,  we  seem  to  be  better  off,  as 
the  following  Table  shows. 


6h        8b 


Noon 


Winter  .... 
Spring   .... 
Summer     .    .    . 
Autumn.    .    .    . 

7.6 
II. I 
13.6 
12.7 

7.8 

10.6 

15.7 
22.2 

Tl76~ 

11.3 

I  O.J 

14.6 
12.7 

Year 

Smoothed  .    .    . 

1 1-3 
11.2 

10.9 
11.6 

6.1 1 

14.1 
16.3 
J5.6| 
13.0 
I2.I 


4-7 
12.8 

I5-I 


6.01   5.9 

11.4  I  12.5 
12.8  1 1 2. J 


13.9  14-5  I3-I 
11.6  I  1 1.2  II. o 
11.9     II. 3  I  II. 2 


6.8 
//./ 
15.8 

12^ 
Vile 
11.6 


6b 


8b 


Midt 


7.3 
13.6 

5.6 
13.9 

5-9 
13.6 

J  4 
12.8 

130 

15.5 

14.1 
15.9 

10.5 
13.6 

11.6 
13-6 

12.4 

12.4 

10.9 

/0.9 

12.2 

12.0 

1 1-3 

II.O 

The  seasons  show  a  double  diurnal  wave,  maxima  in  the  forenoon 
and  evening,  and  minima  at  midnight  or  in  the  early  morning  hours, 
and  a  few  hours  after  noon.  The  means  for  the  year,  particularly  the 
smoothed  means,  indicate  maxima  at  8  a.  m.  and  6  p.  m.,  and  minima 
at  midnight  and  at  1  p.  m.     The  range  for  the  year  is  1.2  p.  c. 
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PROBABILITY  OF  PRECIPITATION.      ANNUAL  PERIOD. 

The  following  Table  shows  in  percentage  the  mean  annual  values 
of  the  probability  of  precipitation  for  each  month  extracted  from  the 
Table  on  pp.  336—338,  and  the  monthly  values  smoothed. 


January 

February 

March            April 

May 
18.8 

June 

/•/ 

8.3 

4.6        '        13.6 

14.9 

Smoothed     .... 

/•/ 

6.3 

7.8                 12.6 

16.5 

15.6 

J"iy 

August 

September      October 

1 

November 

December 

13-9 

I2.S 

16.8             18.2 

6.5 

6.9 

Smoothed     .    ,    .    . 

'S.9 

13.9 

16.0             14.9 

9-5 

6.0 

Annual  Mean    11.56  p.  c. 

Minima  5.5  —      January 

-  13.9  -      July 
Maxima  16.5  —      May 

—  16.0  —      September 
Range  11.0  — 

Precipitation    is   least  frequent   in   winter,   most   frequent  in  spring 
and  autumn. 
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NUMBER  OF  DAYS  WITH  PRECIPITATION. 


The   following  Tables   show   the    number  of   days  on   which  rain, 
snow,  or  both  rain  and  snow,  have  been  observed. 


January 

February 

March 

April 

May 

June 

snow  only 

snow  only 

snow  only 

snow  only 

snow  only 

• 

* 

•  * 

1899 

1900 
I90I 
1902 

4 
9 

2 
0 

3 

10 
9 

5 
7 
8 
8 

12 

12 
II 
12 

6 

16 
19 
14 

I 
3 
7 
5 

4 

13 
17 

8 

5 
14 
19 
12 

Total     .    . 
Mean    .    . 

15 
3.75 

37 
925 

28 
7.00 

47 
11.75 

55 
1375 

16 
4.00 

49 
10.50 

50 
12.50 

July 

August 

September 

October 

Nov. 

Dec. 

• 

:♦: 

•  ^ 

• 

*      •* 

• 

:♦: 

•  * 

• 

^ 

•  ^ 

snow 
only 

snow 
only 

1898 

0 

[4] 

[4] 

15 

15 

7 

I 

1899 

8 

5 

9 

[3l 

[3I 

6 

10 

1900 

16 

9 

17 

I3J 

loj 

[3) 

0 

[13] 

[13] 

I 

21 

21 

7 

7 

1901 

n 

7 

19 

13 

9  !     18 

0 

14 

M 

13 

13 

II 

15 

1902 

0 

0 

0 

Total 

41 

21 

45 

[16] 

[9I 

21 

0 

31 

31 

I 

5a 

52 

31 

33 

Mean 

10.25 

5.25 

11.35 

[10.5] 

[7.0J 

[12.0] 

0 

[15.0I 

[15.0] 

[0.25] 

[i7.a] 

[17.2] 

7-75 

8.25 

The  numbers  for  the  incomplete  months  are  in  brackets.  The  means 
are  weighted  means,  weight  being  given  in  proportion  lo  the  number  of 
days  of  observations  in  each  month. 

Snow  fell  in  every  month.  October  and  March  have  the  most  days 
with  snow,  January  and  July  least. 
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Rain  has  fallen  only  in  June,  July,   August,  and  once  in  October. 
July  seems  to  have  the  most  days  with  rain,  namely  about  10. 

First  Rain  Last  Rain 

1899  June  28  [July  24] 

1900  June    2  Oct.  13 

1901  June  14  '  Aug.  31 

1902  June  10 

Hail  is  very  rare.     In  1899  it  was  observed  on  June  26*^  and  in 
1901  on  August  12*^ 

The  total  number  for  the  whole  year  of 

Days  with  rain   is  25 

Days  with  snow  is  116 
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DURATION  OF  PRECIPITATION  IN  ONE  DAY  OF 
PRECIPITATION. 

The   following    Table    has    been    computed    by  Koppens    Method  ^ 
For  a  certain  period  (e.  g.  a  month),  let 
n      be  the  total  number  of  observations  made 
r        '      '      —        —        '  —  of  precipitation 

N      '      '      -  —        ■    hours  in  the  period 

d        -      -    the  number  of  days  with  precipitation  (rain  or  snow). 

We  then  have 

r 

n 

r 

n 

r  N 

--T  the  average  duration  (in   hours)  of  precipitation   in  a  day  of  preci- 


the  probability  of  precipitation, 
N  the  total  duration  of  precipitation  in  hours, 


cipitation. 


r 

n 

1 

January 1    52 

February ,    112 

March  / 68 

April  ......     196 

May 1    281 

June 214 

July '      177 

August 60 

September  ....     125 

October 223 

November  ....      94 
December  ,  .  .  .  |    103 

1488 

1344 
1488 
1440 
1488 
1440 
1272 
480 

744 
1224 
1440 
1488 

Year 1705 

15336 

r 

— 

N=2n 

-.V=2r 

d     , 

r  .V 

n 

ft 

ft     d 

p.  c. 

3.5 

2986 

1    104 

>S  , 

6.93 

8.3 

2688 

224 

37  ! 

6.05 

4.6 

2976 

;   136  1 

38  1 

4.86 

13.6 

2880 

39a  ! 

47  ' 

8.34 

18.8 

2976 

56a 

55  ' 

10.22 

14.9 

2880 

428 

50-] 

8.56 

13.9 

2544 

354  1 

45  1 

7.87 

12.5 

960 

120  1 

21   ' 

5.71 

16.8 

1488 

250 

31 

8.06 

18.2 

2448 

446  , 

51 

8.75 

6.5 

2880 

i88   ' 

31 

6.06 

6.9 

2976 

ao6 

33 

6.25 

30672 


3410 


444 


7.68 


The  circumstance  thai   the  observations  are  bi-hourly  or  that  we 

have  12  observations  in  24  hours,  makes  N  equall  to  2w  and  -  N  io  2r. 

For  the  months  November  to  June,   we  have  complete  bi-hourly  obser- 
vations for  4  years,  and  the  value  of  rf,   or  the  mean   number  of  days 

^  Oesterreichisclie  Zeitschrift  far  Meteorologie  f.  1880,  p.  362  and  Meteorologische 
Zeitschrift  f.  1885,  p.  10. 
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with  precipitation  for  the  year  cIq,  can  be  found  by  dividing  d  by  4. 
For  the  incomplete  months,  July  to  October,  the  mean  value  of  d  for 
4  years  may  be  computed  in  the  following  manner: 

Calling  the  number  of  hours  with  precipitation  in  one  day  of  pre- 
cipitation ft,  we  have 

h  =  --Tf    whence    a  =  -i-- 
nd  nh 

Introducing,  instead  of  the  given  shorter  period  of  observations  the 
normal  value  Nq  of  the  number  of  hours  in  each  month,  we  have,  for 
4  years, 


^*      n  h 


n 


N. 


rN 
nd 


0  AT- 


Days  of  observation 

N 

A^o    .    .    .    . 

N    '    '    *    ' 

d 

d,     .... 

for  one  year  d^  .    . 


July 


io6 

a544 
2976 

1. 17 

45 
53.65 

1316 


August 


40 

960 
2976 

3.10 

21 
65.10 

16.52 


September 


6a 

1488 
2880 

1-93 

31 
5983 

14.96 


October 


2448 
2976 


51 
62.22 

15.56 


By  employing  these  numbers,  we  get  the  following  Table,  in  which 
D  is  the  number  of  days  with  precipitation,  and  H  the  hours  of  preci- 
pitation in  on  day  of  precipitation,  Comp,  indicating  computed,  and  Sm. 
smoothed. 


D 

H 

Comp. 

Sm. 

Comp. 

Sm. 

January  .    .    . 

3-75 

6.23 

6.93 

6.54 

February 

9.35 

7-31 

6.05 

5.97 

March     . 

7.00 

8.75 

4.86 

6.03 

April  .    . 

11-75 

11.06 

8.34 

7-94 

May    .    . 

13-75 

12.94 

10.22 

9-34 

June    .    . 

12.50 

12.98 

8.56 

8.80 

July    .    . 

13.16 

13.59 

7.87 

7.50 

August   . 

15-52 

14.79 

5.71 

6.84 

September 

14.96 

15.27 

8.06 

7.65 

October  . 

15-65 

13-50 

8.75 

7.91 

November 

7.75 

9-85 

6.06 

6.78 

December 

8.25 

7.00 
133.27 

6.25 

6.37 

Year  .    . 

133.29 

7-31 

7.31 
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The  number  of  days  with  precipitation  is  greatest  in  September  (15) 
and  least  in  January  (6);  and  it  is  greater  in  summer  than  in  winter. 
The  year  has  133  days  wilh  preeipilation  or  36.5  per  cenL  Each  third 
day  has  precipitation. 

The  number  of  hours  of  precipitation  in  one  day  of  precipitation 
has  a  maximum  in  May  (9—10)  and  another  maximum  in  October  (8). 
It  has  one  minimum  in  February  or  March  (6)  and  a  secondary  mini- 
mum in  August  (6—7).     The  mean  for  the  year  is  7  to  8  days. 
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THE  AMOUNT  OF  PRECIPITATION. 

It  was  not  possible  to  measure  the  amount  of  precipitation  in  any 
degree  satisfactorily.  The  observation-journal  contains  only  the  following 
remarks: 

A  little  snow  between  6  and  7  a.  m. 

5|c   after  midt.  24  —  25. 

Strong  hoar-frost  next  midnight. 


1898 

Sept. 

20 

8  a.  m. 

0.0 

21  to  23 

— 

0.0 

25 

- 

0.1 

29 

— 

0.0 

Oct. 

2 

- 

0.0 

3 

- 

2.5 

4 

— 

0.6 

5 

- 

5.5 

6 

— 

0.0 

9 

— 

0.0 

11 

- 

4.4 

12 

— 

2.0 

H 

— 

0.0 

15 

- 

7.6 

16 

— 

3.1 

19 

— 

0.0 

20 

— 

0.8 

24 

- 

0.0 

35 

— 

0.2 

26 

— 

0.0 

Nov. 

6  to  8 

— 

0.0 

18 

— 

2.0 

22 

- 

0.9 

33 

— 

0.1 

24 

— 

03 

29 

— 

03 

Dec. 

24 

- 

0.4 

30 

— 

0.2 

1899 

Jan. 

6 

- 

0.1 

19 

— 

0.2 

22 

— 

0.3 

Feb. 

I 

- 

0-3 

4 

— 

0.1 

16 

— 

0.0 

26 

— 

0.1 

Mar. 

II 

— 

0.0 

21 

— 

03 

22 

-- 

0.0 

Apr. 

I 

- 

05 

5 

— 

0.7 

6 

— 

0.5 

7 

— 

1.2 

8 

- 

»-5 

About  5  p.  m.  NW  4  during  25  minutes. 


8  and   10  a.  m.  rapid  cloud-motion  from  NE. 
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Apr. 

lO  — 

8  a.  m. 

0.7 

II 

— 

a.5 

la 

— 

T.4 

14 

— 

0.3 

16 

— 

1.6 

17 

— 

3.9 

18 

— 

0.3 

a6 

- 

0.0 

29 

- 

0.5 

30 

— 

0-3 

May 

3 

- 

0.0 

3 

- 

0.3 

13 

— 

10.6 

14 

- 

4.8 

30 

— 

0.3 

31 

— 

0.1 

The  a8th,  8  a.  m.,  all  instruments  covered  with 
hoar-frost 

June 

19 

— 

0 

90 

Midt. 

1.8 

Midt.  ao— 31. 

31 

— 

3.5 

Midt.    31  —  33. 

23. 

8.30  a.  m. 

5.5 

The  snowfall  ceased  at  8.30  a.  m.,  and  the  preci- 
pitation since  last  measuring  was  measured. 

34 

— 

0 

36 

— 

0 

38 

— 

0.4 

38 

8  p.m. 

0.4 

July 

II 

- 

0     ? 

The  gauge  taken  in  the  13th. 

Dec. 

37 

Noon 

3.4 

The    total    amount   of  precipitation  from  the  34  th  to 

the  moment  of  measuring. 
1900    Jan.  4  Noon      3.7      Total  amount  of  prec.  from  the  a7th  of  Dec.  to  the 

moment  of  measuring. 

6  8  a.  m.     o         Item  7th,   lath,   13th. 

39  —         3.7      The    precip.    from    the    37th  incl.  to  the  moment  of 

measuring. 
30  —         o 

Feb.  3  —         o         Item  4th,  6th,  I3th.    The  4th  the  snow  gauge  blown 

down. 
18  Midt.       0.3?    Midt.   18—19. 

30  —         3.3      Midt.  30  — 81.      Probably  the    prec.    from    the    19th, 

morning  to  the  moment  of  measuring. 
33  &  33      8  a.  m.     o 
Mar.  I  —         o 

7  -         a.9 

8  —         o         Item  9th  and  i8th. 
35                 Midt.       1.5      Midt.  35  —  36. 

a6  8  a.  m.     o 

Apr.  5  Midt.       0.3?    Midt.  5-6. 

9  —         8.3      Midt.  9—10. 

10  8  a.  m.     o         Item   I3th  and  i6th. 

17  Midt.      0.5      Midt.   17  —  18. 

80  8  a.  m.     I.I      Probably  the  precipitation  from  midt.  18— 19  to  mea- 

suring. 
84  —  3.3 

25  -  1-5 

26  —        o 
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1900     May  I  Midt.      0.2      Midt.   i  — a,  probably    the    amount    since   April  30th, 

evening. 

Midt.  7 --8. 

Item  9th,   loth,  14th,  and   15th. 

Probably  the  amount  since  15th,  8  p.  m. 

Probably  the  amount  since  the  last  measuring. 

Midt.  a— 3.     Probably    the    amount    since    evening, 

the  a9th  May. 
Midt.  3  —  4. 

Probably  since  midt.   la  — 13. 

Probably  since  noon,  the  14th. 

Midt.  16—17,  probably  since  midt.  15  —  16. 

Midt.  ai  — aa,  probably  since  midt.  ao— ai. 

Probably  since  a  a.  m. 


Probably  since  loth,  a  a.  m. 


4&5 

8 

a.  m. 

0 

7 

Midt. 

0.1 

8 

8 

a.  m. 

0 

17 

- 

I.O 

19 

— 

1-3 

23 

Midt. 

3.0 

June 

a 

— 

1.9 

3 

_ 

a.9 

5&6 

8 

a.  m. 

0 

H 

- 

3.8 

15 

4 

p.m. 

a.o 

16 

Midt. 

a.6 

ai 

- 

8.5 

aa 

10 

p.m. 

0.5 

July 

3 

8 

a.  m. 

0 

6 

— 

0.8 

7 

— 

9.5 

8 

— 

0 

II 

- 

13.7 

la 

— 

o.a 

13 

- 

0 

16 

— 

a.  I 

ao 

— 

0.7 

a7&a8 

- 

0 

30 

— 

4.a 

Aug. 

a 

- 

5.6 

6 

— 

0 

Sept. 

ao  to  29 

— 

0 

Oct. 

I 

8 

a.  m. 

0 

a 

— 

0.6 

3  to  5 

- 

0 

31 

— 

0.3 

Nov. 

4  to  6 

— 

0     ? 

25 

— 

0.5 

Dec. 

3 

- 

0.5 

13 

— 

0.4 

16 

— 

0     ? 

Jan. 

4&5 

— 

0 

Feb. 

3 

- 

0.4 

10 

— 

0.9 

II 

10 

a.  m. 

0.7 

15 

— 

a.o 

18&36 

— 

0 

Mar. 

I 

8 

a.  m. 

0.3 

7&8 

— 

0 

a6 

6 

p.  m. 

0.8 

30 

8 

a.  m. 

0.4 

April 

I 

- 

0 

II 

10 

a.  m. 

o.a 

17  &  18 

- 

0 

May 

4 

— 

0 

Probably  since  14th,   10  a.  m. 
Probably  since  17th,  8  p.  m. 


Probably  since  midt.  30  —  31  July. 


Item  nth,   14th,  16th,  i8th,  aand  to  a6th,  and  28th. 
Probably  since  39th,  6  p.  m. 


Probably  since  Nov.  a9th,  4  p.  m. 
Probably  since  nth,  10  p.  m. 

1901     Jan.  4  &  5  —         o         Item  asth. 


Item  a4th. 

Since  ? 

Probably  since  last  measuring. 

Item  3rd,  6th  and  7th. 

Item  a 7th  and  a9th. 

Item    7th  to  loth,  lath  to   i6th,   19th  to  aand,  a4th, 
and  a5th. 
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190 1     May 
June 

July 


Aug. 
Sept. 

Oct. 


Nov. 


Dec. 


1902 


Jan. 
Feb. 


Mar. 


a8 
29 
I  103 

7 

11  to  13 

3 
6 
8 

14 

18 

20  &  22 

24 

28 

29  &  30 

5 
6&8 

3&4 
26 

27 

30 
I 
6 

15 
18 

30 
31 

3 

4 

6&7 
18 

19 

27 

5 
7 
8 

9 
10 
II 
15 
17 
21 

34 

25&28 

29 
16 

2 

9 
II 

12  &  13 
22 

23 

4 

9 
15 
18 


10  a.  m. 
8  a.  m. 

10  a.  m. 
8  a.  m. 


Noon 


Noon 


8  a.  m. 


Noon 
10  a.  m. 
8  a.  m. 
10  a.  m. 


Noon 
8  a.  m. 


8  a.  m. 
10  a.  m. 

8  a.  m. 

8  p.m. 

10  p.  m. 

10  a.  m. 

8  a.  m. 


0.8 

o 

o 

0.6 

o 
o 

1.4 

o 

0-3 
0.4 
o 

9.0 
3.5 

o 

2.0 
o 
o 

4.0 

o 

1.4 

o 

2.7 

1-3 
0.5 
2.0 
0.0 
3-5 
1-5 
o 

03 
o 

1.4 

I.O 

x.o 

0.6 

0-3 
0.2 
o 

2.2? 
0.4 
O 
I.O? 

o 

I.O 

0.7  ? 

0.4? 

o 

0.0 

o 

1.6 

0.4 

0.9 

1.7 


Probably  since  26th,  6  a.  m. 

Item  5th. 

Probably  since  6th,  4  a.  m. 

Item  15th  to  23rd,  27th  and  30th. 

Probably  since  4th,  2  p.  m. 


Probably  since  i6th,  4  a.  m. 

Probably  since  23rd,  6  a.  m. 
Probably  since  last  measuring. 

Probably  since  2nd,  4  a.  m. 

Item  nth  to  13th,  i6th  to  i8th,  21st  to  23d,  and  27th. 

Item  8th,  14th  to  17th,  and  21st. 

Probably  since  24th,  8  a.  m. 

Probably  since  29th,  8  a.  m. 

Probably  since  4th,  8  a.  m. 
Probably  since  12th,  6  p.  m. 
Probably  since  i6th,  8  p.  m. 
Probably  since  midt.  27  —  28. 


Item   12th  to  15th. 


Probably  since  15th,  6  p.  m. 


Item   1 6th. 

Probably  since  midt.  21—22. 

Probably  since  2nd,  8  p.  m. 


—         o 


10  a.  m.     1.0      Probably  too  high,  snow  having  drifted  into  the  gauge. 
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1 902     Mar. 

21 

Noon 

0    ? 

Item  24th,  8  p.  in. 

a? 

8  a.  m. 

0.9 

31 

Noon 

0 

April 

6 

- 

1.2 

7&8 

- 

0 

Item   nth. 

22 

10  a.  m. 

0.7 

23 

- 

0.2 

24 

- 

I.O 

25 

— 

0 

29 

8  a.  m. 

1-3 

30 

— 

0 

May 

I  &2 

— 

0 

Item  5th,  6th,  and  8th  to  loth. 

13 

— 

1.6 

Probably  since  12th,  2  a^  m. 

14 

— 

0.1 

15  &  16 

- 

0 

Item  19th,  20th  and  29th. 

31 

— 

0.0 

June 

I  to  3 

- 

0 

Item  6th,  9th,   nth,  and  15th  to  17th. 

22 
23 

I 

0.0 
0.0 
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24 


CapL  Sverdrup  says  that  the  amount  of  fallen  snow  was  so  small 
that  patches  of  bare  earth  very  often  occurred,  greatly  impeding  sledge- 
travelling. 
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OBSERVATIONS  OF  AURORA  BOREALIS. 


1898 


1899 


1900 


1901 


1903 


October 

la. 

8  p.  m. 

November 

ai. 

a  a.  m. 

December 

5. 

8  p.  m. 

- 

7. 

5.6  p.  m. 

— 

m 

8  p.  m. 

- 

9. 

7  a.  m. 

— 

11. 

a  p.  m. 

- 

m 

8  p.  m. 

— 

I  a. 

a  a.  m. 

■" 

m 

8  a.  m. 

- 

m 

10  p.  m. 

— 

14. 

'      6  p.  m. 

— 

m 
m 

8  p.  m. 

— 

m 

10  p.  m. 

January 

6. 

6  p.  m. 

— 

13. 

4  p.  m. 

— 

14. 

8  p.  m. 

— 

15. 

10  p.  m. 

— 

19. 

6  p.  m. 

February 

10. 

la  p.  m. 

March 

a. 

I  a  p.  m. 

— 

6. 

a  a.  m. 

December 

ai. 

4  p.  m. 

February 

37. 

6  a.  m. 

September 

as- 

a  a.  m. 

December 

7. 

a  a.  m. 

March 

5. 

10  p.  m. 

December 

I. 

4  p.  m. 

— 

ao. 

a  p.  m. 

January 

35. 

5  p.  ni. 

— 

• 

6  p.  m. 

March 

6. 

la  p.  m. 

Au.  NW-SE 

Streamer  in  NE.     Au.  N-S 

Au.  in  NE. 

Slight  Au.  in  NE^ 

Strong  Au.  Arch  and  banded. 

Aurora. 

Au.  banded  and  moving  rapidly  from   NE-SW. 

Au.  from  SE-NW  through  the  Zenith.     Flasing. 

SUght  Au.  in  NE.     Banded  in  N. 

Au.  through  the  Zenith,  from  SE-NW. 

Slight  Au.  NW-SE  towards  the  Zenith. 

Streamer  from  NNW  towards  the   Zenith. 

Another  Band  in  W. 

Slight  Au.  from  SE-NW. 

Slight  Au.  in  NNW  towards  the  Zenith. 

Coloured  Au.  from  E-W. 

Au.  on  the  horizon  in  W. 

Au.  Sheaf.  SE-NW.     Duration  40™. 

Slight  Au.  in  SE. 

Streamers  in  NE-SW. 

Slight  Arch  NE-SW. 

Slight  Arch  E-NW. 

Arch  in  SE-NW,  low. 

Band  NW-SE. 

Cloudlike  patches  of  Au.  E-WS  and  up  near  Zenith. 

Aurora. 

Slight  Au. 

Slight  Au.  in  SE. 

Slight  Arch.  ENE-WNW,  c.  45°  high. 

Aurora. 

Strong  Band. 

Slight  Band  from  SE-NW  c.  ao®  from  Zenith. 

Aurora. 
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1898 

October 

a8. 

ID 

p.  m. 

Lunar  Corona. 

_ 

29. 

8 

p.  m. 

Lunar  Corona  and  Halo. 

— 

SI- 

2 

a.  m. 

Lunar  Halo. 

November 

S' 

4 

p.  m. 

Halo  over  the  Moon. 

— 

V 

7 

p.  m. 

Corona  over  the  Moon. 

— 

7. 

6 

a.  m. 

Lunar  Halo. 

— 

25. 

6 

p.  m. 

Lunar  Halo. 

__ 

26. 

2-8 

a.  m. 

Lunar  Halo. 



27. 

10 

p.  m. 

Lunar  Halo. 

— 

29. 

2 

a.  m. 

Lunar  Halo. 

_ 

I* 

8 

a.  m. 

Lunar  Halo.     Mock  Moons. 

— 

30. 

a 

a.  m. 

Lunar  Halo  35° 

December 

3- 

2 

a.  m. 

Lunar  Corona. 

_ 

22. 

8 

p.  m. 

Slight  Lunar  Halo. 

23. 

4 

a.  m. 

Indistinct  Lunar  Halo 

— 

m 

2 

p.  m. 

Lunar  Halo. 

— 

24. 

8 

a.  m. 

Lunar  Halo. 

— 

25. 

12 

p.  m. 

Slight  Lunar  Halo. 

20. 

3 

a.  m. 

Slight  Lunar  Halo. 

» 

8 

a.  m. 

Lunar  Halo. 



«7- 

8 

a.  m. 

Lunar  Halo.     Mock  Moons. 

— 

V 

10 

a.  m. 

3  Mock  Moons 

_ 

^ 

2 

p.  m. 

Lunar  Halo.     3  Mock  Moons. 

— 

n 

12 

p.  m. 

Lunar  Halo. 

— 

28. 

10 

a.  m. 

Slight  Lunar  Halo. 

n 

2 

p.  m. 

Slight  Lunar  Halo. 

— 

n 

8 

p.  m. 

Slight  Lunar  Corona. 

_ 

» 

10 

p.  m. 

Lunar  Halo. 

_ 

If 

12 

p.  m. 

Lunar  Halo. 

— 

29. 

2 

a.  m. 

Slight  Lunar  Halo. 

— 

H 

4 

a.  m. 

Lunar  Corona. 

- 

n 

6 

a.  m. 

Lunar  Corona. 



n 

6 

p.  m. 

Lunar  Corona. 

— 

a 

8 

p.  m. 

Lunar  Corona. 



H 

10 

p.  m. 

Lunar  Corona. 

— 

n 

12 

p.  m. 

Lunar  Corona. 

— 

30. 

10 

p.  m. 

Slight  Lunar  Halo.     Mock  Moons. 

1899 

January 

17- 

6 

p.  m. 

Lunar  Halo  and  outer  Moons. 

_ 

n 

8 

p.  m. 

Lunar  Halo. 

__ 

n 

10 

p.  m. 

Lunar  Halo. 



* 

12 

p.  m. 

Lunar  Halo. 

— 

19. 

a 

p.  m 

Lunar  Halo. 

— 

21. 

12 

p.  m. 

Lunar  Halo. 

- 

22. 

2 

a.  m. 

Lunar  Halo, 
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1 899 

January 

22. 

4  a.  m. 

Lunar  Halo. 

— 

— 

w 

6  a.  m. 

Slight  Lunar  Halo. 

— 

„ 

8  p.  m. 

Slight  Lunar  Halo. 

— 

„ 

10  p.  m. 

Lunar  Halo. 



n 

'12  p.  m. 

Lunar  Halo. 

— 

23. 

2  a.  m. 

Lunar  Halo. 

— 

24. 

2  a.  m. 

Lunar  Halo. 

— 

n 

2  p.  m. 

Slight  Lunar  Halo.     Mock  Moon. 

— 

n 

6  p.  m. 

Slight  Lunar  Halo.  2  Mock  Moons. 

_ 

26. 

6  a.  m. 

Lunar  Halo.     2  Mock  Moons. 



» 

8  a.  m. 

Lunar  Corona. 

February 

14. 

4  p.  m. 

Lunar  Halo. 

— 

15. 

6  p.  m. 

Lunar  Corona. 

— 

24. 

8  p.  m. 

Lunar  Corona. 

— 

n 

10  p.  m. 

Lunar  Corona. 

— 

n 

12  p.  m. 

Lunar  Corona. 

March 

II. 

Noon. 

Solar  Halos.     3  Mock  Suns. 

— 

i» 

4  p.  m. 

Mock  Sun  in  horizon. 

— 

23- 

2  a.  m. 

Lunar  Halo. 

_ 

29. 

10  a.  m. 

Solar  Halo.     3  Mock  Suns. 



•r 

2  p.  m. 

Solar  Halo.     3  Mock  Suns. 

— 

31- 

lo  a.  m. 

Solar  Halo. 

April 

6. 

10  a.  m. 

Solar  Halo.      Mock  Sun. 



18. 

8  p.  m. 

Solar  Halo. 

— 

21. 

8  p.  m. 

Solar  Halo.   Mock  Sun  above  Sun. 

May 

4- 

2  a.  m. 

Mock  Sun. 

— 

23- 

10  a.  m. 

Solar  Halo.     3  Mock  Suns,  outer  Halo. 

June 

30. 

6  p.  m. 

Solar  Halo.     2  Mock  Suns. 

November 

21. 

12  p.  m. 

Lunar  Halo. 

December 

20. 

10  a.  m. 

Lunar  Halo.     2  Mock  Moons. 

— 

„ 

12  p.  m. 

Lunar  Halo. 



31. 

2  a.  m. 

Lunar  Halo. 



i» 

8  a.  m. 

Lunar  Halo. 

1900 

January 

13. 

12  p.  m. 

Lunar  Halo. 

_ 

14. 

4  a.  m. 

Lunar  Halo. 

February 

12. 

4  a.  m. 

Lunar  Halo. 

March 

7. 

10  p.  m. 

Lunar  Halo. 



14. 

12  p.  m. 

Slight  Lunar  Halo.     3  Mock  M«>ons. 

April 

27. 

6  p.  m. 

Mock  Sun. 

September 

•  16. 

6  p.  m. 

.  2  Mock  Suns. 

October 

6. 

2  p.  m. 

2  Mock  Suns. 



9- 

2  p.  m. 

Mock  Sun. 

__ 

n 

12  p.  m. 

Lunar  Halo.     Mock  Moons. 



ID. 

6  p.  m. 

2  Mock  Moons. 

November 

II. 

6  a.  m. 

Lunar  Halo. 

1 901 

January 

2. 

8  p.  m. 

Lunar  Halo. 

— 

5. 

6  p.  m. 

Mock  Moons. 



n 

10  p.  m. 

Lunar  Halo. 



30- 

4  p.  m. 

Lunar  Halo. 



6  p.  m. 

Lunar  Halo. 



31- 

6  p.  m. 

2  Mock  Moons. 

February 

5- 

12  p.  m. 

Lunar  Halo.     Mock  Sun. 

I 

28. 

8  p.  m. 

Lunar  Halo. 

March 

3- 

10  p.  m. 

Mock  Moons. 
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I90I 

March 

5. 

10  p.   m. 

Lunar  Halo. 

— 

19. 

10  p.  m. 

2  slight  Mock  Suns 

— 

„ 

2  p.  m. 

Solar  Halo.     3  Mock  Suns 

M 

4  p.  m. 

Slight  Solar  Halo.     3  Mock  Suns. 

Column. 

— 

33- 

4  p.  m. 

Slight  Solar  Halo. 

April 

24. 

4  p.  m. 

Slight  Solar  Halo.     Mock  Suns. 

— 

26. 

10  a.  m. 

Solar  Halo.     4  Mock  Suns. 

October 

20. 

10  a.  m. 

Mock  Sun. 

November 

21. 

10  p.  m. 

Lunar  Halo. 



26. 

6  p.  m. 

Mock  Moons 

— 

28. 

6  p.  m. 

2  Mock  Moons. 

— 

„ 

8  p.  m. 

Slight  Mock  Moon. 

— 

29. 

8  a.  m. 

Slight  Mock  Moon. 

December 

2. 

6  a.  m. 

Slight  Lunar  Halo. 

— 

4- 

6  a.  m. 

Slight  Mock  Moon. 

— 

18. 

8  p.  m. 

Slight  Lunar  Halo. 

— 

20. 

4  p.  m. 

Mock  Moons. 

~ 

21. 

4  p.  m. 

Slight  Lunar  Halo. 

190a 

January 

II. 

10  p.  m. 

Lunar  Halo. 

— 

17- 

2  p.  m, 

Lunar  Halo. 

— 

19. 

4  p.  m. 

Lunar  Halo. 

— 

w 

6  p.  m. 

Lunar  Halo. 

— 

n 

8  p.  m. 

Lunar  Halo. 

— 

„ 

10  p.  m. 

Lunar  Halo. 

— 

21. 

8  p.  m. 

Cirrus-Belt.     Rad.  SSE. 

— 

22. 

6  a.  m. 

Slight  Lunar  Halo. 

-- 

„ 

8  a.  m. 

Mock  Moon. 

— 

H 

2  p.  m. 

2  Mock  Moons. 

- 

It 

4  p.  m. 

Lunar  Halo.    3  Mock  Moons. 

— 

u 

8  p.  m. 

2  Lunar  Halo.     2  Mock  Moons. 

— 

„ 

10  p.  m. 

Lunar  Halo. 

— 

23- 

4  a.  m. 

Slight  Lunar  Halo. 

February 

13. 

12  p.  m. 

Limar  Halo. 

— 

21. 

4  a.  m. 

2  Mook  Moons. 

March 

3. 

2  p.  m. 

Slight  Mock  Sun. 

- 

„ 

4  p.  m. 

Cross  through  Sun. 

— 

7- 

2  p.  m. 

2  Mock  Suns. 

- 

8. 

2  p.  m. 

2  Mock  Suns. 

— 

17- 

4  p.  m. 

2  slight  Mock  Suns. 

_ 

28. 

2  p.  m. 

2  Mock  Suns. 

- 

n 

4  p.  m. 

Solar  Halo.     3  Mock  Suns. 

— 

30. 

6  p.  m. 

2  slight  Mock  Suns. 

April 

25- 

8  p.  m. 

Mock  Sun. 

May 

3- 

10  p.  m. 

Solar  Halo.     2  Mock  Suns. 

— 

15. 

8  p.  m. 

Mock  Sun. 

-23 
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PART  11. 

OBSERVATIONS  ON  BOARD  THE  FRAM 
UNDER  WAY. 


The  meteorological  observations  made  on  board  the  Fram  when 
she.  was  under  way,  comprised  barometer,  dry  and  wet  thermometer, 
direction  and  velocity  of  the  wind,  amount,  form  and  drift  of  clouds, 
j)recipitation,  state  of  the  sea  and  direction  of  swell  or  sea,  and  tem- 
perature of  the  sea-surface.     The  instruments  used  were 

The  marine  harmneter  adie  No.  C.  764,  the  same  that  was  on 
board  the  Fram  from  1893  to  1896.  This  barometer  was  found  to  require 
a  special  reduction  for  the  temperature  besides  the  ordinary  tabular  reduc- 
tion.^ It  was  compared  with  the  standard  barometer  of  the  Norwegian 
Meteorological  Institute  in  Kristiania  in  1897,  and  in  1902  and  1903.  The 
reductions  to  0**  C,  and  to  the  true  barometric  height,  were 

in  1897 :      +  0.14  +  (Tab.  Red.  t.  0")  -  0.017  t.  +  0.0007  (760- b)  mm. 
„  1902-3:  +  0.17  +  (Tab.  Red.  t.  0°)  —  0.017  t.  +  0.0079  (760-b)     „ 

Mean       +  0.155  +  (Tab.  Red.  t.  0^)  -  0.017  t.  +.0.0043.  (760-b).  „ 

The  barometer  was  suspended  in  the  fore  cabin  with  its  cistern 
2.8  metres  above  the  sea-surface.    The  reduction  to  sea-level  is  0.285  mm. 

The    gravity  correction  was  computed  by  the  formula  b  (— 0.(X)264. 
cos  2^).       The    observations    given   in    the  following  .Table  or  Journal 
have    been    reduced  to  0°  C,  to  the  true  height  of  the  mercury,  to  sea- 
level,  and  to  standard  gravity,  by  the  formula 
+  0.44  +  (Tab.  Red.  t.  0°)  —  0.017  t.  +  0.0043  (760-b)  +  gravity  correction. 

The  thermometers  used  had  been  compared  with  standards  in  1898. 
None  of  them  came  back.     They  were 

1   The    Norwegian    North  Polar  Expedition   181)3- 18%.     Scientific  Results.    Edited 
hy  Fridtjof  Nansen.     Vol.  VI.  pp.  7-9. 
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Sling-thermometers  Fuess  No.  1194  and  No.  1195  with  whirling 
mechanism.  They  were  destroyed  on  the  way  to  Greenland  in  July,  1898. 
They  had  been  verified  at  the  Physikalisch-Technische  Reichsanstalt  in 
Charlottenburg  and  had  no  appreciable  corrections  at  the  temperatures 
observed. 

Thermometers  KOchler  Nos.  1,  3,  4,  6,  10,  12,  18  and  21.  They 
were  divided  into  fifths  of  a  degree  centigrade,  and  were  swung  by  a 
whirling  mechanism  when  used  for  taking  the  temperature  of  the  air  or 
as  a  psychrometer.  The  corrections  found  in  Kristiania  in  1898,  and 
applied,  were 

at 
No.  3  and  No.  12  were  used  only  for  the  sea  temperature. 

The  force  of  vapour  and  the  relative  humtdity  have  been  compu- 
ted from  the  readings  of  the  dry  and  wet  thermometers  by  means  of 
Jelinek's  Psychrometer- Tables.  Readings  of  the  wet  thermometer 
below  zero  are  corrected  by  Ekholm's  rule. 

The  direction  of  the  wind,  as  felt  on  board,  was  observed  by  the 
mariner's  compass. 

The  velocity  of  the  wind,  as  felt  on  board,  was  observed  with 
Mohn's  hand-anemometer.     Coefficient  of  friction  one  metre  per  second. 

The  observed  direction  and  velocity  of  the  wind  have  been  con- 
verted into  the  true  astronomic  direction  and  true  velocity  in  metres 
per  second,  by  taking  into  account  the  deviation  of  the  compass,  the 
variation  of  the  compass  or  magnetic  declination,  the  lee-way  of  the 
ship,  the  rate  and  course  of  the  ship,  and  the  observed  direction  and 
velocity  of  the  wind. 

The  direction  of  swell  or  sea  was  observed  by  compass  and  reduced 
to  true  direction. 

The  state  of  sea  was  estimated  in  accordance  with  the  usual  scale, 

0  ^  dead  calm  4  =  moderate  7  =  high 

1  —  very  smooth         5  =  rather  rough       8  =  very  high 

2  =  smooth  6  =  rough  9  =  tremendous. 

3  =  slight 

The  hours  of  observation  are  ship's  local  time,  civil  date. 
The  position  of  the  ship.     The  latitude  and  longitude   (Greenwich 
Mer.)   for  each  hour  of  observation  have  been  computed  from  the  data 
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given  in  the  ship's  journal  of  the  Fram,  and  from  Capt.  Sverdrup's 
description  of  the  voyage.  The  positions  found  by  dead  reckoning  have 
been  corrected  by  means  of  the  astronomical  determinations  of  latitude 
and  longitude. 

In  some  cases  it  has  been  very  difficult,  or  impossible,  to  find  the 
true  position.  This  is  particulary  the  case  when  the  Fram  was  stopped 
by  the  ice,  and  the  weather  made  it  impossible  to  obtain  observations  of 
the  sun,  for  instance,  in  1898  in  Melville  Bay,  from  the  7^^  to  the  13'*> 
August,  and  in  1900,  in  the  Belcher  Channel  from  the  26^**  August  to 
the  n^  September. 
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ERRAT 

A. 

Page  59. 

The  first  line  „ 

Part  11."  is  to  cancel 

64. 

1898.   Oct    5. 

Min.  -  10.5. 

Range 

.  7.0.  read  -  10.6  and    7.1. 

12. 

.      -  14.4. 

. 

4.9,     - 

-  16.1     -      6.6. 

16. 

-      -  15.7. 

. 

9.0,     - 

-  158     -      9.1. 

65. 

1898.  Nov.    2. 

-      -  31.6. 

. 

6.1,     - 

-  31.9     -      6.4. 

26. 

Max.  -  22.1. 

. 

7.3,     - 

-  21.0    -     a3. 

66. 

189a   Dec.  14. 

Min.  ~  33.8. 

Max. 

-  32.3. 

Range  1.5,  read  -  34.8.  —  322 
and  2.6. 

27. 

-      -  31.5. 

Range 

4,0,   read  -  31.7  and    4.2. 

28. 

.      -  31.7. 

3.4.     . 

-  31.8    -       3.5. 

67. 

1899.  Jan.    7. 

-      -  42.2. 

10.8,     . 

-  34.9    -      3.5. 

10. 

.      -  34.0. 

7.5,     . 

-  34.1    .       7.6. 

11. 

Max.  -  26.5. 

9.3.     . 

-  25.7    -     10.0. 

17. 

Min.  -  35.0. 

4.2, 

.      -  35.9    .       5.1. 

25. 

-      -  40.5. 

6.1,     . 

-  40.7    .       6.3. 

26. 

.      -  39.7. 

1.4,     . 

-  41.8    .      3.5. 

Mean.   -      —  36.5. 

6.3,     ■ 

-  36.8    -       6.6. 

69. 

1899.  Mar.  13. 

-      -  343. 

5.8,     . 

-  35.4    .       6.9. 

Mean.   -      -  34.9. 

7.0.     . 

-  35.0    .       7.1. 

70. 

1899.  Apr.   8. 

-      -  25.6. 

5.1,     . 

—  25.8    •       5.3. 

24. 

-      -  24.9. 

10.9,     . 

-  25.2    -      11.2. 

Mean.  Max.  -  17.1, 

read  - 

-  17.2. 

71. 

1899.  May.  4. 

Min.  —  25.5. 

Range 

10,9,  re 

ad  -  25.7  and  11.1. 

6. 

Max.  -  12.7. 

10.3.     . 

-  11.2    -     11.8. 

Mean.    -      -     5.2. 

6.5,     . 

-    5.1    -       6.6. 

72. 

1899.  June.  22. 

Min.  -    0.2. 

2.7,     . 

-    0.7    .       3.2. 

73. 

1899.  July.   5. 

2.3. 

4.8, 

0.6    -       6.5. 

23. 

Max.         6.4. 

5.5, 

7.4    .       6.6. 

Mean.  Range  4.7,  i 

read  4.8. 

74. 

1899    Oct  27. 

Min.  -  25.2.  Range 

8.0,  re 

ad  -  25.8  and    8.6. 

Mean.   -      -  24.5. 

. 

a5. 

.      -  24.6    .       8.6. 

75. 

1899.  Nov.  26. 

.      -  34.3. 

. 

6.6, 

.      -  34.6    .       6.9. 

27. 

.      -  35.4. 

Max. 

-  3o.a 

Range  4.6,  read  -  35.7,  -  30.4 
and  53. 

30. 

-      -  37.3. 

Range 

5.9.  re 

ad  -  37.6  and    a2. 

76. 

1899.    Dec.   4. 

-      -  35.2. 

7.2. 

.      -  35.3    .       7.3. 

5. 

-      -  32.3. 

6.0, 

-      -  32.6    -       6.3. 

8. 

■      -  35.0. 

9.1, 

.      -  35.3    -       9.4. 

9. 

-      -  32.2. 

4.5. 

.      -  32.5    -       4.a 

10. 

.      -  35.0. 

7.8, 

-     -  35.3   .      ai. 
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Page   76. 

1899.  Dec  13.    M 

in  -  28.4.  Range  4.6.    read  -  2a7  and    4.9. 

17. 

.     -  36.0.      -      11.0,      -      -  36.3    -     11.3. 

19. 

-  39.7. 

7.5. 

.      -  40.0 

■       7.8. 

21. 

-  40.7. 

.      11.0. 

.      -  41.0 

■     11.3. 

22.       . 

-  40.3. 

.       7.3. 

.      -  40.6 

7.6. 

24. 

-  19.8. 

.       5.9. 

.      -  20.1    . 

6.2. 

28.       . 

-  12.6. 

.      11.1. 

.      -  12.9 

.     11.4. 

29. 

-  15.0. 

.       6.6, 

.      -  15.3 

6.9. 

30. 

-  20.5. 

■      10.5. 

.      -  20B    . 

.      \0B. 

31. 

.     -  225. 

.       7.5. 

.      -  22.8 

7.8. 

Mean.   - 

-  32.7. 

9.5. 

.      -  32.8    . 

9.6. 

77. 

1900.  Jan.    4.       - 

-  27.2.      . 

9.6.      . 

.      -  27.5    . 

99. 

5.       . 

-  34.9. 

9.6. 

-  35.2 

9.9. 

7. 

-  37.0. 

.      10.0, 

.      -  37.3    . 

.  io.a 

8. 

.     -  38.0. 

.      12.3. 

.      -  38.3 

12.6. 

10. 

-  36.8. 

10.7. 

.      -  37.1 

.     11.0. 

11. 

-  35.7. 

.       8.0, 

-      -  36.0 

8.3. 

12.      . 

-  39.8.      . 

10.4. 

-  40.1    . 

10.7. 

13. 

-  40.0. 

.      10.4. 

.      -  40.3    . 

10.7. 

14. 

-  41.6. 

7.2.      . 

.      -  41.9    . 

7.5. 

15. 

-  42.5. 

.      10.6. 

.      -  42.8    . 

10.9. 

16. 

-  48.0. 

.       6.5. 

.     -  4a3 

6.a 

20.       . 

-  46.2.      . 

6.2.      . 

-  46.5    . 

6.5. 

22.       . 

-  43.0. 

4.0. 

.      -  43.3    . 

4.3. 

23.       . 

-  42.0. 

4.8. 

.      -  42.3    . 

5.1. 

2i. 

-  43.1. 

4.6, 

.      -  43.4    . 

4.9. 

26.       . 

-  428. 

.       5.9, 

-  43.3    . 

6.4. 

27.       . 

-  35.0.      . 

6.5.      . 

-  35.3    . 

6.a 

2a 

-  34.2. 

5.5.      . 

.      -  34.5    . 

5A 

30. 

-  324. 

2.4.      . 

.      -  32.7    . 

2.7. 

31. 

-  3:).9.     . 

9.4. 

-  40.2    . 

9.7. 

Mean.  - 

-  38.1. 

7.0. 

.      -  38.3    . 

7.2. 

78. 

1900.  Feb.     1. 

-  39.0.      . 

.      14.1.      . 

-  39.3    . 

14.4. 

4. 

-    7.2.      . 

3.4.      . 

-    7.5    . 

3.7. 

7. 

-  22.7. 

.      19.2. 

.      -  23.0    . 

.     19.5. 

8.       . 

-    7.3.      . 

7.0.      . 

.      -    7.5    . 

7.2. 

10. 

-  11.1. 

.      12.1,      . 

-  11.4    . 

12.4. 

12. 

-  23.5.      . 

.       8.5.      . 

.      -  23.8    . 

8.a 

13. 

-  22.7. 

.       6.2.      . 

.      -  23.0    . 

6.5. 

14. 

-  22.9. 

6.4.      . 

.      -  23.2    . 

67. 

15. 

-  30.5. 

.      13.8. 

.      -  30.8    . 

■     14.1. 

16. 

-  36.5. 

6.0. 

.      -  36.8    . 

6.a 

17. 

.     -  36.n. 

.       3.6. 

.      -  36.3    . 

39. 

18.       . 

.     -  36.0. 

.       7.0. 

.      -  36.2 

7.2. 

20.       . 

.     -  32.0. 

.      14.0. 

.      -  32.3 

.      14.3. 

21. 

.     -  32.2. 

.       6.2. 

.      -  32.5 

6.5. 

23. 

.     -  37.5. 

.      14.5. 

.      -  37.8 

.     14.a 

25. 

.     -  41.1. 

.       8.8, 

.      -  41.4 

.       9.1. 

Mean.    - 

-  26.2.  Max.  -  16.7.  Range  9.5,  read  -  27.3,  -   17.3 

and  10.0. 

79. 

1900.  Mar.    1. 

.     -  31.4.  Range  6.0,    read  -  31.7  and    6.3. 

2. 

.     -  38.0.      -        6.9.      .      -  38.3    -       7.2. 

5. 

.     -  44.8.      -        7.6.      .      -  45.1    .       7.9. 

7. 

-  20.1.      .       7.8,      .      -  20.4    .       8.1. 

8. 

.     -  26.7. 

.      13.9, 

.      -  27.0 

.     14.2. 
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Page   79.     1900.  Mar.    9.    Min. 
10. 
11. 
12. 

la 
la 

19. 
20. 
21. 
22. 
23. 
24. 
26. 
27. 
30. 
31. 
Mean. 
SO.     1900.  Apr.    1. 

3. 

4. 

5. 

6. 

7. 

8. 

10.  MasL 

11.  Min. 
U. 
15. 
16. 
17. 
18. 
21. 
22. 
23. 
25. 
26. 

Mean. 


27.2. 
37.0. 
39.2. 
40.0. 

saa 

19,2. 
24.9. 
26.0. 
24.5. 
29.0. 
32.2. 
28.5. 

2ao. 

30.5. 

2a5. 

32.8. 
31.4. 
37.0. 
38.5. 
36.2. 
29.1. 
34.8. 
36.3. 
27.5. 
16.5. 
24.2. 
23.a 

2i.a 

29.3. 
30.9. 
17.2. 
26.7. 
29.4. 
25.5. 
15.6. 
23.6. 
26.6. 


Range  9.8, 
6.8, 
6.3, 
6.8, 
5^ 
9.1, 
6.5, 
6.0, 

8A 
6.3, 
9.5, 

11.5. 

11.5, 
9.8, 
7.0, 
4.8, 

a9, 

9.1, 
11.0, 
12.9, 

a5, 

11.3, 

12.7, 

11.1, 

3.7, 

ai. 

10.5, 
9.7, 

11.3, 

15.7, 
4.7, 

14.7, 

15.7. 

13.4, 
8.0, 

13.6. 
Max  -  16. 


read  -  27.5 

-  37.3 

-  39.5 

-  4ai 

-  3a6 

-  19.5 

-  25.2 

-  26.3 

-  24.8 

-  29.3 

-  32.5 

-  2a8 

-  28.3 

-  30.8 

-  2a8 

-  33.1 

-  31.6 

-  37.3 

-  38.7 

-  36.5 

-  29.4 

-  35.1 

-  36.6 

-  27.8 

-  14.3 

-  24.5 

-  24.1 

-  25.1 

-  29.6 

-  31.1 

-  17.5 

-  27.0 

-  29.7 

-  25.8 

-  15.9 

-  23.9 
0  Range  10.6, 


and  10.1. 
7.1. 
6.6. 
6.9. 
6.1. 
9.4. 

6.a 

6.3. 
9.1. 
6.6. 

9.a 
ii.a 
ii.a 

10.1. 

7.3. 

5.1, 

9.1. 

9.4. 
11.2. 
13.2. 

8.9. 
11.6. 
18.0. 
11.4. 

5.9. 

8.4. 

io.a 

10.0. 
116. 
15.9. 
5.0. 
15.0. 
16.0. 
13.7. 

aa 

13.9. 

read  -  26.8,  -  15.9 
and  10.8. 


222,  5th  line  from  the  top,  frequence,  read  frequency. 
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